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Sone of these proteins are called_ cytokines,
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and other cell types. [0004] Interleukin-21 (IL-21) (
ausettéint dipgapsingy preventing ckndier, tredtinghimmune Idisetigrs, e g .
related to IL-2, IL-4 and IL-15 (Parrish-Novak et al. -
( 20fhmiataudieof¥3s57- 63). Human | L-21 has a nol ecul ar
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and shares about BREKEROUND WFtﬁ-IETINVEN'FION IL-21

is produced prinmarily by activated CDA4+ T cefl
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cells proliferate and differentiate into effector cells, while B cells proliferate and

differentiate into antibody-secreting plasma cells. Proliferation and differentiation
of lymphocytes are regulated by extracellular proteins. Some of these proteins
are called cytokines, which are small proteins (<30 kDa) secreted by lymphocytes
and other cell types.

[0004] Interleukin-21 (IL-21) is a recently discovered cytokine, which is
closely related to IL-2, IL-4 and IL-15 (Parrish-Novak et al. (2000) Nature 408:57-
63). Human IL-21 has a molecular weight of about 15 kDa, consists of 131
amino acids, and shares about 57% identity with mouse IL-21. IL-21 is produced
primarily by activated CD4+ T cells.

[0005] IL-21 receptor (IL-21R) is a transmembrane, IL-21-binding protein

that belongs to the class | cytokine receptor family. Both human and mouse IL-
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and binding, IL-21 R associates with the conno
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NI T(2000) atipra 2862 et lahm(2001 Yy J. /h8n&aQ: 56B)1-5). L- 21 and
I L-21 R have al so been shown to be inportant for

nodul gbpoe) ILIpe I%\Fstékbrés{sé& pfimafiBbinagephorintibsues newheds B cells, T
cells.” For exanple, 1L-21 augnents the proliferation
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supp fesses eration
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human NK cells. |L-21 al so _nedi ates the expressio
cstudies heye sheumoikahis21 @rgrafaﬁ?aﬂwam%waméhgévncﬂon of B cells

secreted by T cells, NK cells, nacrophages, and
s9Ddviaamid CBBH<T. cdlis; andd\i$icells @@epbrl%rai@etcal 008) sepra;
T cells, NK cells, macrophages, and synovial cells on

| kaslan, aﬂ/lt'le et &l EQGZﬂInbmnﬂitﬂmG 5595692 1ILR2 reydd LR have also
certain i mune responses. Such a mani pul ation provides

SedtPafiswd ¥ b iRBbHEA foR KISt #18 Sbi9AY 8F hfacrsptidbeds and
synovial cells. For example, IL-21 augments the proliferation of B cells
stimulated with anti-CD40 antibody, and suppresses the proliferation of B cells
stimulated with anti-IgM and IL-4. IL-21 augments the proliferation and cytolytic
activity of T cells and human NK cells. IL-21 also mediates the expression of
cytokines, chemokines, or combination thereof, secreted by T cells, NK cells,
macrophages, and synovial cells. Because of the dependence of B cells, T cells,
NK cells, macrophages, and synovial cells on IL.-21, altering IL-21 binding to IL-

21R may affect certain immune responses. Such a manipulation provides a

means for treating immune system disorders, such as autoimmune disease
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cytotoxic agent to an IL-21 R expressing cell. Thus,
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di agnosi ng and treating i nmune cell-associ at ed
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aut oi mune di sor,dersa]. [ 0008] Acrr:pordi ngly, in, or‘e
gsphediments anvathil-ghRendibadk $aRde Wraddisgnoglialipoehas a
that binds to IL-21'R, in particular, human IL-21 R :
Aargating -antibady R delinerzotherapguticarea aytotaxisagenidodm linelR-
follow ng characteristics: (1) it is a nonoclonal or
Expessingesil.f Thid YarkiL- 2R antibadies of itise mvientiom ass useful in
vitro generated antibody; (3) it binds to IL-21 R, in
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n affinity constant (Ka) of at | east

n : : . .
AepEled bt G5 UGS OGe f L e (53] GEM T Yhte). NKccolls,
neasured by a cell-based assay descrihbed. in anpl.e 9
& op s,imﬁﬁreph%g%@n@mﬁﬂar@w teh '%\v$asav$5r%{?%§0@n and
with an I C50 of 10 nMor less, for exanple, as :
resdigintadne Pisos@erspi t ope bi ndi ng assay described in
Exanple 11. 3

[0008] Accordingly, in one aspect, the invention features an isolated

antibody that binds to IL-21R, in particular, human IL-21R. An anti-lL-21R
antibody may have at least one of the following characteristics: (1) it is a
monoclonal or single specificity antibody; (2) it is a human or in vitro generated
antibody; (3) it binds to IL-21R, in particular, the extracellular domain of human
IL-21R, with an affinity constant (Ka) of at least 10° M™; and (4) it inhibits binding
of IL-21 to IL-21R with an ICsy of 10 nM or less as an IgG, for example, as
measured by a cell-based assay described in Example 9, or it inhibits the binding
of an antibody to IL-21R with an 1Csg of 10 nM or less, for example, as measured

by an epitope binding assay described in Example 11.
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illustrative enbodi ments of the anti bodi es of the
W(i) poogfsizen ar e referred to her ei n as " I\/UF", PCT/US2004/007444
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eék’b%ﬁ\’tgln ockﬁk)ﬁ'figegh(i%wngftqg%ga%mentﬁ@ IL-21R, e.g., a
"CP5&2" or tortstar%:] epitope. In yet other
efrpaanentaf at leaﬁt 120, 586 ¥ Sbil 818G ar RO0esaminacagidsicentiguous to
domain of an IL-21 R and conpetitively inhibits

bthedaminoodcid lsedlenae sét-fRithRn SEQKDaMOI4B)iobatdegmiente that is at
binding of IL-21 to its receptor by an antibody of

tlR@st 85%)009% 9530, IR 0BY,, 0B AErTBERLEE BRfeto. In other
provi ded her'ei n. [0010] I'n one enbodi nent, an

ﬁ&%@ﬁﬁ'}{e%w%nﬂﬁ@&‘?ﬁhd%%%ﬁ%e%} bé\ﬁh:%‘rﬂdéoﬁgo oY’oélTn I1+21R and
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L f{rt?\%Ter&&ubr{s i o MU P -baaline” S04, “18G4, “18a5°,

exa €, .an antibody includes a VH and/or a VL donmain

@g &iafe2 aer ‘R %é@ iisheweh epifepe s by vet otherrembediments, an
and 1 B(SEQIDNO 1, 19,, 47, 65, 83, 101, 119 or
13Ttikfasty bmuatmtmtraneﬂma doA®in 48 an 66:2184and 6@mpeafively inhibits
or 138 for VL), or a sequence substantially identical

t iatRigoof(IB-2. to [&-BERIUSHER aif inhbitidn sTHEINGIL-290Hits receptor by

95% 96% 97% 98% 99% or nore identical thereto, or

Wi ahtiflbdy 6f thelMvélftich can be measured by one or more assays provided
herein.

[0010] In one embodiment, an antibody of the present invention includes a

Vi domain, a Vi domain, or a combination thereof, of the scFy fragment of
“‘MUF”, “MUF-germline”, “MU11”, “18G4”, “18A5", “19F5", “CP5G2" or “R18”. For
example, an antibody includes a Vy and/or a V| domain having amino acid
sequence asﬂ set forth in Tables 1A and 1B (SEQ ID NO:1, 19, 47, 65, 83, 101,
119 or 137 for Vi and SEQ ID NO:2, 20, 48, 66, 84, 102, 120 or 138 for V), or a

sequence substantially identical thereto (e.g., a sequence at least about 85%,

90%, 95%, 96%, 97%, 98%, 99% or more identical thereto, or which differs by no
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or 15 amno acid residues fromSEQ ID NO 1, 2, 19, 20,

W@ 7004/088249 65, 66, 83, 84, 101, 102, 119, 120, HGIUS004/007444
138) I n anot her enbodi nent, the antibody includes a

VPR 15, ST SIAANE Y AU A SEQAOIRRI .20, 47
PR BB g 108 b oS,

for VL or a sequence substantially identical thereto

( @ntibodyaingluglesra ¥ nand/ <Pre\ésdora5r5uen®@lﬁﬂ lmoaguglsi aciddhaving a
97% 98% 99% or nore identical thereto, or which
dntitleptidépenquence as skaforB, in6lablés 1AGnat 1B3SEQCIBEMNO: ¢ies28, 56,
fromSEQ ID NO 10, 11, 28, 29, 56, 57, 74, 75, 92,

934, 920110111138 2946430V, B SEQIBMNO: Ty wioc 8! v5, %@9111 129, or

I\/H and domains in a scFv fragment are [inked
H s TR B HRhIR o e

B4 3657855 bgge, Yook éé&é@?%l@% %prmorﬁ%ﬁs{%w@reto or

substantially identical thereto a sequence at
| whigh diffieta b sgmorsathansyyp, 46980 @Mﬁ mmot@i@%fmmr&m ID NO:10,

i dentical thereto, or which differs by no more than 1,

211528,149, 528557204, 39, ¢z, BS 118 ho, 28 d29e346tws14f79 o'rlfyplcally, the
SEQ ID NG 3, 21, 49, 67, 85, 103, 121 or 139). In

aygtdmeryV eadradingants sMefradheRose nrfkehtt% ﬁﬁkéfeféquence

domai n encoded by a nucleic acid having a nucleotid

i%%g”@g%gg%%%d@é@b I@%a%&@&g}%d@?lzag d&Pv domain

< BRYERED SHRR.Ad Zoiece 860t Bty hotenstiardip t55R 10 NO3,
9 or_nore identical thereto or which differs by no
nz{,e“i 1 89, 183, 131, a0! 3% mr aszpqusnce substamtially idasticakibereto
fromSEQ ID NO 12, 30, 58, 76, 94, 112, 130, or 148).

| (e.geB sasjueace attieatit mnut85‘i/oh603(m95:%,096%oﬁ“ﬁ% 98%6,89% or more
| east one conplenentarity determning region (CDR) of

t idesticalltheredo \br Whichidiffers by nenititan 1 "2, 5 200,115008, 30 or 35

can include one, two, or three CDR s of the VH donain

(&mfho attl reSlduedMdn® SEQ ID NO:3, 21, 49, 67, 85, 103, 121, or 139). In
another embodiment, the antibody include an scFv domain encoded by a nucleic
acid having a nucleotide sequence as set forth in Tables 1A and 1B (SEQ ID
NO:12, 30, 58, 76, 94, 112, 130, or 148), or a sequence substantially identical
thereto (e.g., a sequence at least about 85%, 90%, 95%, 96%, 97%, 98%, 99%
or more identical thereto, or which differs by no more than'3, 6, 15, 36, 45, 60, 90
or 105 nucleotides from SEQ ID NO:12, 30, 58, 76, 94, 112, 130, or 148). In yet
other embodiments, the antibody comprises at least one complementarity

determining region (CDR) of these Vi and V| domains. For example, the

antibody can include one, two, or three CDR'’s of the Vy domain (i.e., H1, H2, and
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aci d sequence as set forth in Tables 1A and 1 B (SEQ

wo Do4beI249 5, 6, 22, 23, 24, 50, 51, 52, 68, 6GBECT/US2004/007444
86, 87, 88, 104, 105, 106, 122 123, 124, 140, 141,

OHPHNindhn B UERES: Lot Ly | M9 TELRICHR gpg, 1B (SEQ ID

theret sequence east abo

9 % % 4 % t her ),

i“@éné %é%d?%%%ﬁ’éo A é%ué%iq 7hapb: &7 niDg] 196, 122, 123,
ous to the H, H2, or H3 am no acid sequences

sét24f g‘?@hﬂh asEd2) oosagUen cessutstantizly hamaologouys thereto (e.g., a

52, 68, 69, 70, 86, 87, 88, 104, 105, 106, 122, 123,

12&qudnicy atlleast about]&%j %%u 96%, 9650,037 Wp8YR 19N opfidle identical

substitutions, for exanple, one or nore conservative

amhereta)cila séHJR,SémbeIrﬁé\ﬁs & %eéﬁ@ﬁ&efha@ @&%é’@ﬁﬁalp H&ﬁnologous to

anti body can include one, or three CDR s e
ac
SO DTELR, o 15 amk, otid 8 %\“ s 34 1o {85 I Aod 8%, 22,23

0d* 89: 5G7. o 1855 :1825%81%4 185, 106,422,143, 194140, 141, or

or a sequence substantially identical thereto
é4é inclydesgne ot angle araineracicpubititetiogs, jovexaeple, oBewor more

97% 98% 99% or nore identical thereto). In sone
esoosRMatiNG aminG agidesubstitutiansi $n anbtiteanitaddiment, the antibody can
honol ogous to the L1, L2, or L3 amino acid sequences

s Riclfde e, thoSERHBeNEDR's & the, %ﬁ)m&ﬁ (i.8.1L19B2 a'% 1.3) having an
55, 71, 72 73 89, 90, 91, 10% 8, 109, 125,

18hind 4éid, %%eﬂ%e%@%}(ét%ﬁﬁ‘ﬁ??a@l% 1%{ and1B5 SEEEZ 0>, I\?é

’gd
substituti , one or nore co servatlv 8,9, 25,

aggbgg A 5a, 30090 1 ¢ %t%a@%%ﬁbogiﬂo% Ga3bb! k2534527, 143, 144,

in of MJF, MJL1L, germine, 18G4, 18A5, 19F5,
gé oF aﬁfauenﬁﬁxﬁw@@twglhérﬁeﬁa%ldh@reé@&wnceesg@ﬂence at least
forth in Tables A and | B (SEQ ID NO 6, 24, 52, 70,

88boutdin % 12Q4%, 86%4, 4%, BF %a 98 %q 9Ofc er mdrstideritical thereto). In some
identical thereto (e.g., a sequence at |east about
86fibolbfAent8HascBttncd M4t i980hstaRtaIN hambRgbds s ksl 1, L2, or L3

thereto), which includes one or nore am no acid
SHRJ Al Rientes sEKRP iR SERTDNO:7, 8, 9, 25, 26, 27, 53, 54, 55, 71,
72,73, 89, 90, 91, 107, 108, 109, 125, 126, 127, 143, 144 or 145 includes one or
. more amino acid substitutions, for example, one or more conservative amino acid
substitutions.
[0012] In a still further embodiment, an antibody comprises a CDR of the
Vi domain of MUF, MU11, MUF-germline, 18G4, 18A5, 19F5, CP5G2, or R18,
having the amino acid sequence set forth in Tables 1A and 1B (SEQ ID NO:8, 24,
52,70, 88, 106, 124, or 142), or a sequence substantially identical thereto (e.g., a
sequence at least about 85%, 90%, 95%, 96%, 97%, 98%, 99% or more identical

thereto), which includes one or more amino acid substitutions, for example, one
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am no acid substitutions. An antibody according to the
WO pwengizan nmay either conprise a heavy chai n vBeT/ER1004/007444

region including a single CDR, such as H3, or any

C%gma&%;d&ﬂgén}a%{t{vgn mlgn'a daac'ﬁjnglggsltﬁlg n ex/%g%hﬁp&%lyﬁﬁg&‘aing to the

conbi nati on n, ot her od| .ment an
aft¥ehyay rﬂ@yeith%f %BP%S%S%@*&/%@E\WW regiPn drclgling a single
a CDR1 (H1l), or a conmbination of HlL and H2 CDRs.

HGIResuCh 25 EiBe PaBNY combiratianssfyH 1.t adddi3 Remeyample, in some

chain variable region conprising a CDR3 (H3), as set

f embodimeatsy aofarfibQdy In&OINEludACDER(H3)(n cBthbidéfon Wit CDR2
142, and anmino acid substitutions thereof, for.

exagp! B, ofiBPoRiboihenEo Ak %rn‘t'BbW%aéﬂﬁbl'ﬂl@lea&Cﬁ)RS (H3) in

SUbSt itutions, either alone or nmbi nat1 on w one

oS hR R B b PR e S HE Cps. However,

f MUL1 erm ine, 18G4, 18A5 19F5,
Cﬁg%ﬁfabg\( a’\f&@'b@g‘”c'wgﬁs%h% In ¥yiablg ragioncosmprising a

se ence as set forth in Tables 1A and 1 B (SEQ ID
3 (13), 38, set fortly in anyof SELYID BiO:6424, 52170a 88e406ent24, 142,
subst antially identical thereto (e.g., a sequence at

I eadtanaiho%icBﬁ%stBﬁ%nQﬁx%eonWoerﬁfkﬂe,Qﬁ% oPYre® LoN®dreative
i dentical thereto), which includes one or nore am.no

aghrfing bRt dubstitRidvhs, EfherSRP bEin &SHBbIRGtIBR With one 8r both of H1
conservative am no acid substitutions. An anti

aﬁ Q§y ng to the invention nmay either conprise a Ilght
al n vari abl e reg| on including a single CDR, such as

t f
exarrpl @%&%ﬁg Tgﬁrlg,ggﬁ}?gWQO&lg}?rﬁﬁtqrbgtaébq\p&,ccprﬁepma CDR of
an L3 in combination with an I n ot her
eHisoVi dematn odwufntl\ﬂl%a,yMMEygerﬁdln@dé8a4 1885; A9F5, CP5G2, or

conbination with an L1. In yet, another enbodi nent, an
aRtBbedy, amli:3 GDRI ha!@gatrmbinmaadioBeqﬂel’ude'aﬂéet.ﬂ)rﬁDRSITables 1A
However, preferably, an antibody includes a light

c Al 1 BYSE @D NOSY 20 56078 $ 5100, 407 LS 145), 5k deRfubice

in any of SEQ 7
substantially identical thereto (e.g., a sequence at least about 85%, 90%, 95%,
96%, 97%, 98%, 99% or more identical thereto), which includes one or more
amino acid substitutions, for example, one or more conservative amino acid
substitutions. An antibody according to the invention may either comprise a light
chain variable region including a single CDR, such as L3', or any com—binations of
L1, L2 and L3. For example, in some embodiments, an antibody may include an
L3 in combination with an L2. In other embodiments, an antibody may include an
L3 in combination with an L1. In yet, another embodiment, an antibody may

include a combination of L1 and L2 CDRs. However, preferably, an antibody

includes a light chain variable region comprising an L3, as set forth in any of SEQ
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91, 109, 127, 145 and anino acid substitutions .

W b@nesf249 f or  exanpl e, one or nore conservat i RET/HEINO007444
acid substitutions thereof, either alone or in

CODINO&, i2gn 5% ¥h ®ne| oY, 19?t t1549 PH]ahrﬁlﬂg el\’/ci%*@%ﬂtﬂ iorldthereof, for

some errbodl ments an anti bb

. %‘SFPH(P rﬂ{}?_[ %’ub n%&on%vﬁ'i\/[éﬂvq gnﬁac& Qg@ﬁu% i;ggp géla)gregg%ither alone

980/ 990/ or, nore than 99% i dentical to an am no acid
sé’&déﬁe E@t'oﬂd}"ﬁhon%oé eth of Noand L9, 47, 65, 83,
101, 119 or 137, and a VL donmmin which is at | east
95% 960914 vsomesgmbediments ran antithedy SBtteiinhritionadompetes for
to an am no acid sequence set forth in SEQ ID NO 2,

2(L,-24B, bifiGing84ith a0 antibEdy Whichl#ludesd ePVEHéhd%nm Wthh is at least
enbodi ments, an anti body conpetes for bi ndi ng

Wi, 3% 209,098, e, drifibteiianddie M BRI A8 afic

regi on conprl sing’at l'east one  heav

fgg o aci das{?@]st i §§q B[Ei«?ﬁ ?7 é%%%i@ﬁ'p@i °6ag?o?nd aVi
rvat i aci d substltutlons t hereo

nﬁgﬁl@:‘:'?gf ?P@ﬁ‘@él?%?@s/g Wvo oDl Yoo §8Ye. 29%r @i mgre thanP% identical

i nvention conpetes for IL-21 R bi nd| ng, for exanple,

hisham aming acj $Haugineg, sehifarth ineBENID NQUY, 201518, i66¢ 84A$82, 120 or

a light chain variable region conprising at |east one

| 1381 I beitain@Roodiomeis, faroantlicdy! ddnets farIL-2fR binding with an
91, 109, 127, 145 and am no acid substitutions

t aetitssdy thbPhchiReR ﬁeaW‘@?é%h v"é?i%ﬁlecr%ggﬂ Hﬁbhﬁﬁﬂgzﬁl né’anst one

acid substitutions there anti b
aﬁ%ﬂpﬂ*wﬁfﬁﬁﬁig%ﬁ%ﬁ?%&dw% ﬁﬁézﬁ%aﬂﬁ@%bm 142 and
%m'h@%‘% %Sﬁ%'ggﬁ%ﬁbeofﬁg for %ﬁ%ﬁge» Lé’m@? m%rﬁrzc%mgr%/ative amino
chosen from SEQ ID NO 9, 27, 55, 73, 91, 109, 127, and

12¢d sukstifytians teseekditesrtaim emhodiroeytsaan @antibady aocd)ﬂdmg to the-
i nvention includes nore than one heavy chain CDR

cingsetior compsEd foDILNDI R, bibding, fovrexiiiple, F@ham R.- Mﬂ?aﬁndlng, with
23, 24 for MJLl;, SEQ ID NGO 50, 51, 52 for 18&; SEQ
Nk @Rtib&édy thdt includes a light chain variable region comprising at least one
light chain CDR chosen from SEQ ID NO:9, 27, 55, 73, 91, 109, 127, 145 and
amino acid substitutions thereof, for example, one or more conservative amino
acid substitutions thereof. An antibody with which an antibody of the invention
competes for binding to IL-21R, for example, human IL-21R, may include both a
heavy chain CDR chosen from SEQ ID NO:86, 24, 52, 70, 88, 106, 124, and 142,
and a light chain CDR chosen from SEQ ID NO:9, 27, 55, 73, 91, 109, 127, and
145. In some embodiments, an antibody according to the invention includes

more than one heavy chain CDR chosen from SEQ ID NO:4, 5, 6 for MUF:; SEQ
ID NO:22, 23, 24 for MU11; SEQ ID NO:50, 51, 52 for 18G4; SEQ ID NO:68, 69,



WD 2004/ 083249 PCT/ US2004/ 007444 70 for 18A5; SEQ ID

NO 86, 87, 88 for MJF-germine; SEQ ID NO 104, 105,
wae®d4/08xm9 19F5; SEQ | D NO 122, 123 124 for CPBECRUSENG007444

SEQ I D NG 140, 141, 142 for and/ or one or nore

! Vef;br géﬂg”;:lé@{ %@@g@@,gﬁ\@?@s@b%@@@éf : éﬁ%@ 104,105, 106
 BrelOral S IRAG 52200235724 B Sbpehe AR D 17, 141, 142

2%107 108 109 for 19F5; SEQ ID NG 125, 126, 127 for
Anfl/ospre ppmare light chem vafiablefrggiqr1§DR dmassin frem SEQ ID

yet other enbodi ments, an anti body according to the

i AN@xift Bp8 forcMMFetS@\hDﬂ\IOﬂS, 26, 27 dor MiddripSEQ HM53, 54, 55 for

IL-21, for binding to IL-21 R for exanple, human

I ueah RBEQ MO MNd: 7An 7ant 3 lpgrchs AH: SE@ ID'NEF89, @D, 93ToPRIUF-germline;

fuII-Iength (e.qg., i nclude at |east one compl ete

hegy 1S Reh A O?”Q'PQH(*)@%?H gﬁ%esﬁgbﬂcﬁ 1559%6,?1?‘7 ok cfiisez and

can I ncl ude y' an anti genh ng fragnen

(B8 5 Mooz, e olas el PH.S) Ude & constant Tegion, o

a portion thereof chosen fromany of: the kappa,

| anbda 0% hayelethen embedimentspan |a@ﬁbg¢w aﬁgordmt@ttbﬁtlnventlon
regi on genes. For exanple, heavy chain constant !

r eginpeteowith hie-21 afdrcaxample,dtwpas llc@n, for hirsdidg to IL-21R, for
including: IgGl, 1g&, 19g&, 1g&A, IgM 1gAl, |gA2, :

| giampted huhgdn ILTRER! | ght chai n const ant reg| on can be
chosen from kappa or |anbda. An anti body nay be an

1 9G 0[0(51t6] arﬁlb%?ig éﬁ&ﬁ’vegtl@ﬁ chA EEFuI-1EA @917(13 Minclude at least

anti-| ntlbo escri hereincan

5 VAR SRS S TR BB 5 8 e

fra ment , an antlbod of the i nvention

ARV RRT BN TOGTAREP @ o 2b. (o e vcaa Single chain Fv

coup Ilng enetic fusion, non-coval ent association or

ofragmans é5chvg). aAn patisedy nan gtdiete acoastanaregion; aryg portion thereof,

such as another anti body (e.g., 9 WO 2004/ 083249

PERoS45200r )/ é# 4he kappa, lambda, alpha, gamma, delta, epsilon and mu
constant region genes. For exémple, heavy chain constant regions of the various
isotypes can be used, including: IgG1, 19G2, 1gGs, 1gGy, IgM, IgA4, IgA,, IgD, and
IgE. The light chain constant region can be chosen from kappa or lambda. An
antibody may be an IgG, or it may also be 1gGy, or IgGy,.

[0017] An anti-IL-21R antibody described herein can be derivatized or

linked to another functional molecule (such as another peptide or protein (e.g., a
Fab fragment)). For example, an antibody of the invention can be functionally

linked (e.g., by chemical coupling, genetic fusion, non-covalent association or

otherwise) to at least one other molecular entity, such as another antibody (e.g.,



a bispecific or a nultispecific antibody), toxin,

radi oi sotope, cytotoxic or cytostatic agent, anong
wo@Rie0s324§ 0018] I n anot her aspect, the inventiPCI/US2004/007444

features a pharnmaceutical conposition containing at

| eatsispecific ahbimiikispdcifit antibaBoytoxi rédlB n%@é%&fdt&ﬂb lo¥ cytostatic

accept abl e carri er The pharmaceuti cal Ion can

I conbi nati on of at Ieast one
by

ANt ‘body and at | east one t her apeutic
agent i ne and, growt h fact i nhi bitors,
i mmnoi@%%]eggéﬂﬁher agpeft theinventien. qﬁu%pgarmaceutlcal
netabollc i nhibitors, enzyne inhibitors, cytotoxic
a§empesi '%W%E@latﬂgcatdg@ﬁt@e anti-oRbRrantibody anldea pdrmaceutically

as described in nore detail herein). Conbinations of

t heceptabld tarfier. RThephhrdgceutitaicoimposiientdan fRBABE indlde a
also within the scope of the invention. The

C 0O dtioPNSF ANEhdt VRl aﬂﬁf-l’LOZ‘ﬁR %ntibb& 'aﬂ&eeﬁtleé%'? on‘éefﬁerkéﬁeutic

used to regul ate |L-21-dependent | ne cel

I [ and synovi )
c2pFht g0 gEPKI andBielith sSesol RIS AT uiRtppressants, anti-
features, a nethod of treat a subject with an
| ifahundary 2gee cﬁéﬂi%"'!ﬁ'ﬁé@gefs PREYSt RBItoFss (Cytpéexic agents,
adn1n|ster|n%%to the subject an anti-IL-21 R antibody

i pYigntalicagents e combinatians thergafpas descritessin rooee détal herein).
R activity of inmune cells, thereby treating the

i Gomiinations ofthe aotidt <l Riaaﬁl@@dy ahda2hérapeatia Agent dre?diso within
R anti body can be adm nistered to the subject, al one

othel stoperdfitha tin@htiow Wheoédiﬁﬁoélﬂéﬁsagﬁé!%b%b%%[&% dtthe invention

descri bed herein. The subject

Sé'éﬁ Sé'dé%gItR g?%lﬂatel W%e@&b& ﬁtﬁﬁ{?ﬁ%@é §§|&9§‘s§ﬁ SH cells, T cells,

gy associ a
y_of at |east one of: T cells, NKcells, B
klcyé"%hg%% S Y SHEQURLESIScyt es). The subj ect
may be Bﬁgﬁ For exanple, the nethod can be used to
treat & F other aspacti thminvention featises eimetadd of treating a

di sorder such as transplant rejection and autoi ntrune
dsufieciavith on WO oe4calis3BRisRaT Hids28e4/ N7méthod includes

adminietering to the subject an anti-IL-21R antibody in an amount sufficient to
inhibit at least one IL-21R activity of immune cells, thereby treating the immune
cell-associated disease.

[0020] The anti-IL-21R antibody can be administered to the subject, alone
or in combination, with other therapeutic agents as described herein. The subject
may be a mammal suffering from an immune cell-associated pathology (e.g.,
pathology associated with the aberrant activity of at least one of: T cells, NK cells,
B cells, macrophages and megakaryocytes). The subject may be human. For
example, the method can be used to treat a subject with an immune cell-

associated disorder such as transplant rejection and autoimmune disease.

10



Aut oi mune di seases may i nclude di abetes nellitus
(type 1), arthritis (including rheumatoid arthritis,

WO pwensd2ed rheumat oid arthritis, osteoarthriti SPCT/US2004/007444
psoriatic arthritis, and ankyl osing spondylitis),

DAL 58 D PSSR b 4P o
AT AR N AT L ———

ast hma, allergy i nfl arrrrat ory bowel disease (I1BD),
aﬁad@%MWS&%M@’HS)TM&MM@rsclemsmnmaasiﬂmema gravis, vasculitis,
di sorder (e.g., a disorder chosen fromat |east one of

r bystafanenIquwrérythdrmatos;suaeﬂmmmunrehhyn‘ﬁtﬂ|tis dderidiitis t(ingluding atopic
osteoarthritis, psoriatic arthritis, and ankyl osi ng

s gefiitid 45d ect@nﬁﬁ)dsr@ermﬁtl'tlsj lpsgﬂlaﬁgf Qctﬁllhaﬁib@rﬁl% 95thh{}f allergy,

pr esent invention, Is an enmbodi nent e 1nvéntion.

rre I%Hdn% §8WE?PES%§Q§ EFBD)p?ﬁg e(ﬂ%ﬁﬂ cﬂ?{ggfgv'k%%ﬁngnt of an arthritic

mpl in vit I es i.ncl ude. bi ol ogi cal
SBBrd (et o disuaet oS Jbo atas) abe-bidhanERyd arhets, juvenile
subj ect nethod can be used to di agnose a di sorder,
s (havraatoisharthitis, @stenarthiitis opseriatie afthstisdand amkylosing spondylitis)
descri bed herein. The nethod includes: (1) ‘cont acting

t bsingdhplaatidl -21 R antibodies s&thd gresehhindentiod is an-e@iboBiment of the
anti body, and (2) detecting formati on of a conpl ex

briveagsnt he anti-1L-21 R anti body and the sanple or

the control sanple, wherein a statistically

si gni fL(%{%'j lﬁr:gﬁ&?%\r/ EEP &etﬁeoih?@ﬁt?oq{‘%l%fvllc}éé ﬁ?é{m)(ﬂ(orid?etecting the

the sa 0 a con

' nd| Cat | \f/’gbli%] f:eihﬁ ag%%fqﬁ ?%gé{gc{heamlﬁ[g%}rﬁ%mqh&% biological

prOV|des a nethod for detecting the presence of |L-21
ReaMPlES\Ichaagseruny, Rlaspa; tissyierand hiogs¥udjnecupjectimethod can be
met hod can be used to diagnose a disorder, e.g., an

i osechto diaghoss sadisatded, slichoasdan iramunéecerﬂlﬁa?émﬂidb@d disorder as
The nmet hod includes: (1) administering an anti-IL-21 R

igﬁéacihﬁé)gnrge}?ﬁ]éfﬂg? Frgdvflhg? ;]rg:lltﬁdlﬁ $13) cetiitg thendihple or a control
g of 11 WD 2004/083249

PQ%H%%/&\QOJ&I‘-‘I‘L-Z R antibody, and (2) detecting formation of a complex
between the anti-IL-21R antibody and the sample or the control sample, wherein
a statistically significant change in the formation of ihe complex in the sample
relative to a control sample, is indicative of the presence of the IL-21R in the
sample.

[0022] In another aspect, the invention provides a method for detecting the

presence of IL-21R in vivo (e.g., in vivo imaging in a subject). The method can
be used to diagnose a disorder, e.g., an immune cell-associated disorder as

described herein. The method includes: (1) administering an anti-IL-21R

antibody to a subject or a control subject under conditions that allow binding of

1"



the antibody to IL-21 R and (2) detecting formation

of a conplex between the antibody and IL-21 R,
wob@resn4n statistically significant change i nPETES2004/007444

formation of the conplex in the subject relative to a

T Pl OB BB ALl Bgen o
I el ikl

det ection of the bound or unbound antibody. Suitable
ddecemplax ig ihe sHRiees relattvaitnea vanirols.cena gankol subject, is indicative
prosthetic groups, fluorescent materials, |um nescent

maf éhe pleseacelof HaPbRcti ve nmaterial s. [0024] In

anot her aspect, the invention provides a nethod for

del i ve[0OmB] Ah aritod§iddedrdifg Q&ﬁﬂé invBnfion nfay! %Hﬁ‘@@cw bCindirectly

or a cytotoxic agen to an IL-21 R expressing cel
anmiWél¥{W§§%d&BE{é g&ﬁ%@ﬂ&étc?gé@uﬁ t%tc? é?tq%rgﬁfdtlh{e.bor@d or

aicPafiag SHigbd %@L%'sy”e?%&aﬁl S Rk raBl s cramos

noi et such as_a toxin. [0025] The disclosure

pPBQﬁ%@%C aPePsi tuaeseeridyaiatials |l#ml§\ﬂ‘5€=ﬁ@t rvptesiads and radioactive
domai ns of MJUF, MJF-germine, MJ11l, 18G4, 18A5, 19F5,
Chiteriaslad R18. Al so provided are nucleic acid

sequences that conprise at |east one CDR from MJF,

MUF- ge (002476 ahbihér ad B, thESiNbentiSHprovidda@ nﬂﬂﬂom dellverlng or

The disclosure also provides vectors and host cel
0
¢ EBRLS %ﬁé@‘*ﬁﬂ&”ﬁé ﬁ'a%@?ﬁ%%% 3% ?%%San%ﬂkﬁ R-
S%??%e%ﬁm R G gnae?éés??adpl@qu?%&ﬁ%wé o G a2 1R
domgj ns of MJF, MJF- gernilne MUL1l, 18G4, 18A5, 19F5
3 tora 8Ubjest Wesiclrmicipsis dbataiow Binsbug obiheantibody to IL-

[0027] Additional aspects of the disclosure will be
s&fl Rt ofhehantibqslyrmay betdoaipled to a second therapeutic moiety, such as a

toxin.

[0025] The disclosure provides nucleic acid sequences from the Vyand V..
domains of MUF, MUF-germline, MU11, 18G4, 18A5, 19F5, CP5G2 and R18.
Also prohvided are nucleic acid sequences that comprise at least one CDR from
MUF, MUF-germline, MU11, 18G4, 18A5, 19F5, CP5G2 and R18. The
disclosure also provides vectors and host cells comprising such nucleic acids. -

[0026] The disclosure further provides methods of producing new Vy and

- ViLdomains and functional antibodies comprising all or a portion of such domains - -

derived from the Vy or Vi domains of MUF, MUF-germline, MU11, 18G4, 18A5,
19F5, CP5G2 or R18.
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description, and in part will be obvious fromthe
description, or may be |l earned by practicing the

WO poogogizen. The invention is set forth and parP@TUbBNI/Q07444
pointed out in the clains, and the disclosure should
not  be [GEIANIIbRSP abhBE] thecclains. . .
The ol o g oral ph et dfthe H%C%%QP&V@L%%SSE% jig Rart in the

escription 1nc

r [ vani ous .enbodi nents of, the

| SRSERART ST Rt A O S Pt e deserplian orveay bereamed by
as cl ai rre%. .The acco_ﬁgeanyi n? figures constitute a part
oPrAGiicing hsdayention: i the Kivention ieseldpriiantd particularly pointed out in
description, serve only to illustrate enbodinents and

néie claims, arlﬁethermedowm. stERIERODESCBh$tFliéNaSfimltifly the scope of

FI GURES [0028] Figure 1A depicts the result of an

EtHeSélaimhs.c The Hollwing dletaildtlde RipabHh sl |
human I L-21 R [oozg] e g deéﬁ?ﬂ%ﬁ@ﬁ@%ﬂ(t of

ardyragd i ' ws, .t hat I

D O B YA e R BHeE B 1l BpilS bR e ot restritive
Ll gure. depicts the result of a binding ]

o oL A i Tk dctobmiiant MagurRerdnsiits & part of this

IL-21.R on no %e B cells. [0031] Figure 2 depicts the

- SREFCHON ANk toasthaR LR ta SR cintian, Rerve onfitbillustrate

bi ndi ng of human IL-21 to human IL-21 R [(b032] Fi gure

3ampeginentstang natdiotit thefinwermtidn.- prol i f er atiion assay

whi ch  shows that addition of MJF bl ocked the ability

of 1L-21 to i nciBRIEF DESCRIPTIONOFTHE REURESN CDA+

T cells. [0033] Figure 3B depicts the result of a

cell-proliferation assay which shows that MJL1

bl ock abid i . - -
Lo i mor eaLaothe  pramisis e esh 4Fan SEIoA S R it muty
ls}ééﬁc%(n ﬁ%ﬁgﬂtg 04/ 007444 [0034] Figure 3C

d ' u 0

picts ?heres a céll-proliferation assay which
shows 11 ocke he ability of IL-21 in COS
cel | C@p?%} e'gH’é‘?d%P Ié cfe(gnc stthe result of ayblndmg assay analyzed by FACS

which shows that both MUF and MU11 bind on the surface of human IL-21R.

[0030] Figure 1C depicts the result of a binding assay analyzed by FACS
which shows that MUF binds IL-21R on mouse B cells.

[0031] Figure 2 depicts the result of an ELISA‘ which shows that MUF
inhibits the binding of human IL-21 to human IL-21R.

[0032] Figure 3A depicts the result of a cell-proliferation assay which
shows that addition of MUF blocked the ability of IL-21 to increase the
proliferation of human CD4+ T cells. |

[0033] Figure 3B depicts the result of a cell-proliferation assay which
shows that MU11 blocked the ability of IL-21 in COS cell culture media to

increase the proliferation of mouse CD4+ T cells.
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increase the proliferation of nouse CD8+ T cells, in a
dose-dependent manner. [0035] Figure 4 depicts the

wo e®@ulog32ad a cell -proliferation assay whi ch shpelUs1vat/007444
both MJF scFv and MJF 1 gG bl ocked the ability of IL-21

expr 05 TR 10Fp QS He-R5uR of Hehptpher @ttty nion
2 HabedRa Pl 1igpoke R BRI IS Gabl B medianto

an increase in the secretion of chenokines MCP-1 and
citsreps 41 pralifaration of meyset@D8hdt cellsdin & dasefdependant manner.
to human fibroblast-1ike synoviocytes isolated from

art hri {0833jaFigare 4 depinds theresulti ofe eslbproliferatién assay which shows
secretion of chenpki nes 1-309, TARC, Eotaxin, NDC

L yiathb ot SR B, , T . oIS -
Fi gur gs 5C ar?gFgBhge,\ngtlét@hglyaé%%iﬂﬁ %/ﬁﬁ%fofllgfﬁéitbtlgcrease the

gpﬁﬁeféﬁ%%'a%?é u|-1 é%@xﬁ%wwégsggéi@bﬁ ed from

ritirs patients 0 an 't ncr "t he

secreti fo.cyt okines .| FN-a] pha .and_ TNE-al pha (Fl G )
50 andoaeEiditeS Prosnisia hatRydiigh o6t 21t Baaydbroblast like
shows that |L-21 exacerbates collagen induced

aBYReYiesyes isolatpdifipra apbiitie paticils Ieads tr anirarease insthe secretion
nmeasured by the indicia for CIA [0040] Figure 6 shows

t bhcheémoRibesMCPeatandiGROprol i f erati on of C57BL/ 6J

cells in a mxed | ynphocyte reaction, an in vitro

model {6037 Fajiee 58 depieisahht 8fditiod bf 2294 i
PCT/ US2004/ 007444 DETAI LED DESCRI PTI ON Def Pﬁ%?ﬁébﬁgb'ast like

[ QWi?/ Ve Qibiteli E;%tm %Qﬁpﬁ% ﬁaﬁé‘ﬁtsi IQ¥§§f4 é’lﬁ] g{&?%aeéje?iﬁgﬁé%ecreﬁon

readi 'y “understood, erns are '
B ARReS 404 ARG, Bhot BT Ll SRR Bokanc, mo
agn(ijrmygggl obulin or fragment thereof,

[0038] Figures 5C and 5D depict that addition of IL-21 to human fibroblast-
like synoviocytes isolated from arthritis patients leads to an increase in the
secretion of cytokines IFN-alpha and TNF-aIpha (FIG. 5C) and IL-6 and IL8 (FIG.
5D).

[0039] Figure 5E shows that IL-21 exacerbates collagen‘induced arthritis
(CIA) in a mouse model for arthritis, as measured by the indicia for CIA.

[0040] Figure 6 shows that IL-21 increases the proliferation of C57BL/6J

cells in a mixed lymphocyte reaction, an in vitro model for transplant rejection.
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and enconpasses any pol ypeptide conprising an

antigen-binding site. The term. is not limted to
w@oiogosnmal , nonocl onal , nonospecific, polysperCT/U82004/007444

non-speci fic, humani zed, human, single-chain,

chinmeric, synthetic, r i i nmut at ed,

grafted, and in vitro %Ezﬁ)‘é‘?g?%%gmﬁr‘s‘ Unl ess

PrysTsigiendy the word "intact,"” the term"anti body"

i ncludes anti body fragnments such as Fab, F(ab')2, Fv,

7ot ol n WY onB8 08 I pFRebl BientoR Rl s modd cemdiy understood,

fra&rrent s woul d conprise an antigen-binding domain.
[ G678IN tersiatefisst dafinege Additienal glefiviiena arasat forth throughout the

“antigen-binding fragment" refer to a part of an
agetailedydensriptiohe t hat conpri ses ami no aci ds
responsi bl e for the specific binding between anti body

and anf{0@42]. ThE"@antibddy freferd éﬂ‘iﬁ]ﬁﬁjhogﬂﬂiulih%r fra rrilesnt thereof,

specifically recogni zed and bound by the anti bod

S8R et A B B st The

regl.on. (. and an apti body heavy chai n, varii abl e, -
+ Eohginbte 1 BRlyRReAl MottSall RbnSRaTE ramsrifigenon-specific,
bﬁth. F&Jragnents_, for exanple, have two lVH regi ons
aRiMNZed, hwiman, singig-chiain, gbimeio dynthetigneadosbioant; hybrid,
intact antigen-binding domai n. Exanpl es of .
amutgied, graftich @ndriagrifen generdatedantivodiesly Unless! prdeeddd by the

a Fab fragnent, a nonoval ent fragnent consi'sting of

t herd/tintadt)” i teramthrBidbdgomeiudes driibody 'ﬁ(a?ﬁiér@s such as Fab,
fragnent, a bivalent fragnment conprising two Fab 15 WO

ZPRATDOREARARICTAITARD A it AY TR e BTl 2

di sul fide bridge’ at t I nge re

f W 6 I.skipg-0of . the t VH and, CO dqnai ns; (4

R AR S kil sk ReeriRaispp g e ssrorh

single arm of an anti body, (5) a dAb fragnment (Ward et

apn,ger‘(-%@gjg @M@ 341: 544-546), which consists of a

VH donmin; and (6) an isolated conplenentarity

det er 03434 Thedewns (amigen-bindingrdemain’anch@ndigenkbinding

two domains of the Fv fragnment, VL and VH, are coded

f tragmende pefeatea gankesf, art etbody molecule that comprises amino acids
responsible for the specific binding between antibody and antigen. The part of
the antigen that is specifically recognized and bound by the antibody is referred
to as the “epitope.” An antigen-binding domain may comprise an antibody light
chain variable region (V) and an antibody heavy chain variable region (Vy);
however, it does not have to comprise both. Fd fragments, for example, have
two Vi regions and often retain some antigen-binding function of the intact
antigen-binding domain. Examples of antigen-binding fragments of an antibody

include (1) a Fab fragment, a monovalent fragment consisting of the V, Vi, CL

and Cy1 domains; (2) a F(ab'), fragment, a bivalent fragment comprising two Fab
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can be joined, using reconbinant nmethods, by a
synthetic linker that enables themto be nmade as a

W@ Rovglogs2py ot ei n chain in which the VL and VH rBQi/O8204/007444
pair to form nonoval ent nol ecul es (known as single

gﬂ‘%b%‘fs @‘@&Fd" I%% aﬁﬁsﬁ*lﬁ%@ gpd% a? %lggeﬁgéi%)%sﬁétqsﬁb fagFent
f FasistL oL ot Vi ABA ik shohainiy Lk B SRSt eangistag of the Vi

known to those with skill in the art and the
f ARG Merdamaine of e sibalerni of anantibedy,i(f) a Idé\bsfaa@nﬁahMard etal.,
as are intact antibodies. [0044] The term "effective

a(a®) Natefeed41:644-546)swbiehatonsises!of a Myadorhain; and (6) an isolated
sufficient to regulate I1L-21 R act|V|ty to aneliorate

CEbmibfethe 4Bt @SB rrAiMRs FERYS . @rrﬁb %ﬂ’th%ﬁbh the two
T (PPRE

outcone e.g., decreased

2Bl SRR S z@g“c?wgﬁtfgfwgﬁﬁa@&ae%s
L NN T

germ i ne inmmunogl obulin sequences as described by
KHisan tebe anadq gea stagletprotein ghain(in 9giigh treejuend 84, regjions pair to
Protei ns of I mrunol ogical Interest, Fifth Edition,

UfoBm mepavalsahmolen‘uléeadmh/masisihglmchﬁﬂrF\x/i (seBv); Bekle.g., Bird et al.
Publication No. 91-3242). The human antibodies of the

i (o33 lwéﬁ&m4m42&d§6aﬁh@%®%r¢ of §5 g@b@ /%(be Ngﬂ.%’@é’d. Sci. USA

human gernl i ne i nmunogl obul i n sequences

b
y?%@'?@%%‘)‘t "rﬂ@g pa‘flnthXd%?@Qqﬁﬁté’éresbtgtg'r?&eﬁé:iﬁb&omﬁntional

agenesis’'in vitro or IOﬂI

t%&shé%%\o R are Wil ST BRI e the R Bt Piagereened

can have at |east one, two, three, four, five,
éltlbtysmtth%ﬁgmeerpaaaeaanmInaapteamh@d@@ d resi due

that is not encoded by the human gerniine

i rmuno@OéB]JThﬁ teyon laffectivd agvosint Trefertsdora Yosaddd oRamount that is

activity" refers to at | east one cellular process

SRS o o 2 0 o Bl Ot
lI ﬁ@%ﬁeo‘?@%@oal Butcahé, 4191, delchids2d T Bell b/ B'EINSctivity,
suppression of autoimmunity, suppression of transplant rejection, etc.

[6045] The term “human antibody” includes antibodies ‘having variable
and constant regions corresponding substantially to human germline
immunoglobulin sequences as described by Kabat et al. (See Kabat, et al. (1991)
Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department
of Health and Human Services, NIH Publication No. 91-3242). The human
antibodies of the invention may include amino acid residues not encoded by

human germiine immunoglobulin sequences (e.g., mutations introduced by

random or site-specific mutagenesis in vitro or by somatic mutation in vivo), for
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human 1L-21); (2) associating wth signal transduction

nmol ecul es (e.g., yc and/or JAK-1); (3) stinulating
wphospsnay| ati on of STAT proteins (e.g., STATSPCBUS84/007444

or conbination thereof); (4) activating STAT

Pesbfiphsin tRACORE, and i phitRgldrecOR3. THE hﬁﬁ%rﬂ%tﬂfody can have at
decreasing) proli ferati on, differentiation, effectof

CHEL 0% M o A GR aty n arn sci
e m%"%ﬁow@%dsgy% S BiTén g% Sém?ﬁ@%?%wn sequence.
rregakalia/oc tes. ﬁ_l activity can be determned in
vitro, Tag ﬁfme -4dRAptivitirefess & at leaat oo caliarprocess
as described in Exanples 8 and 9. 1L-21 R activity

cénitiated or litettaptedas adesult of ILe21 biratingtalp2 ¢R dythe cell. IL-21R
scoring progression of an i mune response or disorder

agctiates inefrtid &t IEéQﬂmﬁ@oﬂ%ut b%)ﬂaﬂ lintiR&d fH”(fP)SSlndllng IL-21 (e.g.,

‘inhibit" or "antagonize" - R activity and
{
P21 Ao Bl PO gt o9, s
I L- R di -1L-21 R
wHBRe %rém?'@aﬁég phSaory BRiah ST AT Preing deicd SATE, STATS, or

IL-21 Rin the absence of the sanme anti bod The
acempinagiondhardes); féhactivating STEE prateind; and w)anmpkjalatmg (e. g-
8, 9 and 11. Inhibition or antagoni smdoes not

nicesasing by deowiasing) prolifetationgtifferétidtion, effettbe cell-fuhktion,
R pol ypepti de biol ogical activity. A reduction in

2 .
gt'owggkgdﬁ@ 0 g@@ﬁ%%gé&%@nv\%@gg fggﬁ%ﬁam th&RE8F, of immune

P U r
ré;%ispﬁﬁ'?%ﬁg%ﬂiw BAMBe P8+ BT R SIER R I RéR. B oot

ce al so kno as N LR 1/ 85792;
T aegs s RheMagakaryo0ey. Nt IREcul S0 b detormined in vilro,
et al. (2000) Proc. Natl. Acad. Sci. USA
ofor exagwple. using T, calljyelilerationassaysiasyiesaribed iRExamples 8 and 9.
interacts with a cormon y cytokine receptor chain

(heP1RAtivite tamlalso RO Ad)erthinddvimwivd,. fol 6xarhple), byasdring
i nduces the phosphorylation of STAT1 and STAT3 (Asao

epratfresdigi9 B in SRiiheOfespbAde or (donder 2 dédcribeddA Bxample 12.
supra). IL-21 R shows w despread |ynphoid tissue
[0047] The phrase “inhibit” or “antagonize” IL-21R activity and its
cognates refer to a reduction, inhibition, or otherwise diminution of at least one
activity of IL-21R due to binding an anti-IL-21R antibody, wherein the reduction is
relative to the activity of IL-21R in the absence of the same antibody. The activity
can be measured as described in Examples 7, 8, 9 Aand 11. Inhibition or
antagonism does not necessarily indicate a total elimination of the IL-21R

polypeptide biological activity. A reduction in activity may be about 10%, 20%,

30%, 40%, 50%, 60%, 70%, 80%, 90%, or more.
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distribution. The term"IL-21 R' refers to a receptor
(which may be mammal i an) which.is capabl e of binding

wao o00kk8sR19 and has at | east one of the foll ow POI/US2004/007444
features: (1) an ami no acid sequence of a naturally

occurr Emmﬁ@%rrﬁﬂlHtérl@&kﬁ-ﬂ’%&@ﬁﬂr" Bp IRL2 R rre?&g‘?ﬁta class |

t hereo an am no acid sequence shown as

%ﬁl@%?.éroélggﬁﬁgm %élqalﬁ_% g\uwg QEM& Eﬁ\{ﬂ%ﬁﬁ?}%k et al.
ggzié%ﬁxatyér%%@?é%ﬁ% D221, L 4200 ok Batineead osinUSe

SEQ I D NO 43 (human) or SEQ I D NO 45 (rrurl ne) or a.
f Paghited30-1 Helddof Upoa)ligandzbindingali-21 Rietprasts evithha cominson y
encoded by a naturally occurring mammalian IL-21 R

n%ﬁﬂo‘kﬁf&l‘é&%ﬁﬁﬁg h‘éﬁﬁﬁﬁ(y%%%?séd é‘QéTe(;Z'OOt‘l E‘gr ﬁﬁfn)u%l 967:15and induces

th of n u encode
%"Bﬁﬁ%@sﬁﬁﬁ% éa&‘fé%ra i B T AT RSB 2 (2P Stiia oF STATS
nti.cal east 85% . 90% 95% 96% 97%
o552k S (AROT L SirreD, ILed T hene WidosetanetirepbRis s
SEQ I D NO 44 (human) or SEQ ID NGO 46 (nurine) or a
f disgiturion; hBreeterm (52 1R refens toa aeceptor (witiok enanbe deinmalian)
by a nucl eoti de sequence degenerate to a naturally

oubish isr@pbble?df Bindinglte 20 e and thiae it fe g4t o@nefdﬁﬁg%ﬂowmg
t hereof, e.g., SEQ ID NO 44 (human) or SEQ I D NO 46

(fBdtinR) (PrarfaiifPaEH seb8heQ b aﬁ"ffat&ﬁ ly ?cctﬁ}‘l‘lﬁbq{qér‘nﬂ%han IL-21R

sequence that hybr |zes to one ;) /or$444
PCI/ US2004/.00
2éé{x§§éﬂ<9&%g%snﬁow‘?ﬁé%% oA DS iy ghown o SEQ
[ di IL- 21 R bind to IL-
ol NERRE (ie5) S 10 B0 45 rking) Org fRamemdheres. (2) an amino
Novak et al. (2000) supra). [0049] As used herein, "in
: vﬂ@ld(ﬁegblﬁéﬁ%lsébs’@ﬁtla|bbl§iyantlc@fteregtcatdeas’tfﬂﬁ%iﬁﬁ% 0%, 86%, 97%,

all or part of the variable region (e.g., at |east one

CaR)o, 99% gizmticalt tean mnsino @icid sequenceadHovaehe SE@ID NO:43
(e.g., an in vitro phage display, protein chip or any

?&Hﬁlﬁg%rﬁf%r’;@?ﬁgpr NO: A8 (rRBARE YoH £ fra@MeRl 8Rse6R13PSn amino acid
sequence which is encoded by a naturally occurring mammalian IL-21R
nucleotide sequence or a fragment thereof (e.g., SEQ ID NO:44 (human) or SEQ
ID NO:46 (murine) or a fragment thereof); (4).an amino acid sequence encoded
by a nucleotide sequence which is substantially identical to, e.g., at least 85%,
90%, 95%, 96%, 97%, 98%, 99% identical to, a nucleotide sequence shown as
SEQ ID NO:44 (human) or SEQ ID NO:46 (murine) or a fragment thereof; (5) an
amino acid sequence encoded by a nucleotide sequence degenerate to a
naturally occurring IL-21R nucleotide sequence or a fragment thereof, e.g., SEQ

ID NO:44 (human) or SEQ ID NO:46 (murine) or a fragment thereof; or (6) a

nucleotide sequence that hybridizes to one of the foregoing nucleotide
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ability to bind to an antigen). This term excl udes
sequences generated by genom c rearrangenent in an

w0 povysgs2e®el | . [ 0050] The term "isol ated” ref erBCT/USH04/007444
m)I ecule that is substantially free of its natural

. i sol LS.
%é&'%zﬁn@é%{%@%*ﬁ%ﬁ@@ﬁ‘% oD% a0 it Pha't'ons- The IL-

eins fr I ssue. source from whi .
Wéi ey bdhlo hndt BEmariinati Haine &1 Haph dumae. (Parrish-
where the. isolated protein is sufficiently pure for
phevalketal.i(@a00Lemsa8si ti ons; or at |east 70-80% (w w)
pure; or at |east 80- 90%(vv/vv) pure; or at |east
90- 95% (0498 Asauseat hérewrs t'indGitio §éAeratéd Entibrdy” 96f4rs to an
100% (W w) pure. [0051] The nucl eoti de sequence and

t Bﬁnw@ﬂmb?@lam PQrtQﬁ itk §§|‘i’é’(ﬂ€¢§ |©f1 N@*”@ﬂeéé{'&ﬁe BDR) is
are shown in SEQ I D NO 44 and SE

R Lk o A TR 4 R0 58, ot

d bout
fllgpggrggr%/go%g?t @ qigmb ﬁegndsﬁ enceﬁé’?@? gstmrga gmlygsted for their
am no acids 213-217 of SEQ I D NO 43 a transmenbrane

dahiitnto kipdde aarantigeadi dbisiesn Bxeluskes seQuUEnCe®IARratedh by
extracel |l ul ar domai n (about am no acids 1-235 of SEQ

| GehlimiSreamcargement 20 an2®mwfe ¢éle mature |1L-21 R
sequence); and an intracellular domain from about 19

VO 2000083 7H2 (BT “iSoIRed Porgddth a%lé@lé@héﬁs%ﬁﬁsl@%ﬁa"y free of
of SEQ ID r 43. The mature human |L-21 i's believed

s patELbAg; oﬁﬁéﬁp%rqﬁstaﬂwoarﬁ@bﬁe@gmﬁgﬁ[ s, 36 Bly free of

erm"repertoire

tlcaII iverse collec eoti de
8ﬁ'd&%'é‘§t%réﬁ Q7 &I PL%P%fTO'B‘a%?u‘%ﬁ"l%f P?UﬁSQHEﬁfefﬁ%r@ which it was
encadi ng_ i mmunogl obul i ns. The sequences may be
géadyed.e dhgjeine alsodielrrsdareparalions where the '€0|a’£ed grtein is
segnents of heavy chains, and the V and J segnents of
| safficientlpgiune forﬁwhammeutimlycpmp&sitknwenabhaastam-t&é)% (w/w) pure;
generated froma cell in response to which
I epat RASESBID0 % CWI)Spure; 6r at l]lceﬁstVQO -08%s purgs ot Rast 95%, 96%,

Al ternatively, part or al |
97%, 98%, 99%, or 100% (w/w) pure.

[0051] The nucleotide sequence and the predicted amino acid sequence of
human IL-21R are shown in SEQ ID NO:44 and SEQ ID NO:43, respectively.
Analysis of the human IL-21R amino acid sequence (SEQ ID NO:43) revealed
the following structural features: a leader sequence (about amino acids 1-19 of
SEQ ID NO:43); a WSXWS motif (about amino acids 213-217 of SEQ ID NO:43); .
a transmembrane domain (about amino acids 236-252 of SEQ ID NO:43); an
extracellular domain (about amino acids 1-235 of SEQ ID NO:43 and about 20-

235 of the mature IL-21R sequence); and an intracellular domain from about
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t he sequences may be obtai ned by DNA splicing,

nucl eoti de synthesis, nutagenesis, and other nethods,
wG@em4/0832¢2 , U S. Patent 5,565,332, [0053] The PET/D82004/007444

"specific binding", "selective binding" and

S22 S50 1 NO ST Ay 8 28 btvea t
RSB 5L R DSBS, °

di stingui shed from nonspecific binding mhich_usuallx )

has a l@Qpdffheniery “Ferertairaoiaiers: o a genelially siearse gollection of
Typically, binding is considered specific or

selueltotide sslgeentéedefifechwhyllye onparially fiom sefueiess encoding
than 106. M1. If necessary, nonspecific binding can be

' siHRAbIBIRY! THEURRAbSAY BE GeALIIG] B9!Baibigement in vivo of

bi ndi ng by varying the binding conditions. _
B 92150 PR ek g U 8 AR bt

t enper at ure [ | 1 owed for binpding, concentration

oenanst Alsrhgtively. Jeseanengss can beigeiopipiiiromia ell I response to
casein), etc., may be optimzed by a skilled artisan

usdvheh rearrangenieninacyfe£.9. I viorsdimulatienn nAiteinativelsr part or all of
set forth in Exanples 1-11, but other conditions
ktisveeioendes mpeay berobidineddiyrBNA siicing, inucteatide rsynfhasls,

within the scope of this invention. 20 WD 2004/ 083249

PRItb§eREi5 08 d ther h¥tRAds Aeeuead . V6S ePAtent BHE5EI3D.

"stringent" describes conditions for hybridizafion

and vvazd?dl)é‘r,]tgtp% koY e%ﬂ‘i@kéﬂc?lﬁg”,a‘gﬁl R bIAIAG SR

skille e art and can nd I n,Current

- $ei8Ey ke Pt o Mo Ryt s caytilgRarat s relatively

met hods are described in that reference and either .
c &fflbe updetphysialogiesandiians. selpaienbindingisiciaragtedzed by a high
conditions is hybridization in 6X sodi um

c laiffonitycdicsa diw o oiadenate capasil) aatdistimpuishesiGrorhaidnspedific binding
by at | east one wash in 0.2X SSC, 0. 1 % SIDS at

SQBicrAusesiBeaeR dw affirdly it & hcddratey i hidhzabeity. Typically,
condi tions is hybridi zgt&i on in 6X SSC atg abgut %SCYp y

;:Hiﬂcﬁﬁ\;f f Sohstderb8dplechitr @iVl wherrtneSKiinfty LotétaMXK, is higher

than-10°M™. If necessary, nonspecific binding can be reduced without
substantially affecting selective binding by varying the binding conditions. The
appropriate binding conditions, such as concentration of antibodies, ionic strength
of the solution, temperature, time allowed for binding, concentration of a blocking -
agent (e.g., serum albumin, milk casein), etc., may be optimized by a skilled
artisan using routine techniques. lllustrative conditions are set forth in Examples
1-11, but other conditions known to the person of ordinary skill in the art fall within -

the scope of this invention.
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55C. Anot her exanple of stringent hybridization
conditions is hybridization in 6X SSC at about 45C,

wo edokoskdd by at | east one wash in 0.2X SSC, 0.HCRUSDSH/007444
at 60C. A further exanple of stringent hybridization

diti :  di zati ™ ¢

con ! 190 A kR UGB 3HE Bt o ffgns o
65C. .Hi gh stringeng, conditions include . )

wbldad SR AT et anabeRaeEs Kioyp dpdhose skiled in the

65C, followed by at |east one wash at 0.2X SSC, | %

ses and exchefoamrsin CHaephPrrtecols b Malectlar Biplegy, Jehn Wiley &

out," "substantially identical" or "substantially

hGomispioYis(1 9803163 1M1kaB.68.hAqueb ey and nanagoeaus chetiods are
nucl eoti de sequence (e.g., CDR(s), VH, or VL donuin)

Widekcrtsed oMbt FefbrdréeUnd@imfer daRsasant gﬁl'e example of stringent

di fferences (through conserved am no aci

90013405k FERRAA SRR XS EDE R Ml ot
TR o LR en B0t e 1 A5 R s a

case of antibodies, the second anti body has the sane

speeCs iAcsegormhexdrapleadt dtdragdnt SQtridkzatibe cehditions ys bybridization in
the sane. [0056] Sequences substantially i dentical or

h ® % | 0
| gg@;%?t@%{%}lfo%t 95°CHollbfRd by d&gg Otség% WESIHPOZX SSC, 0.1% SDS at

0 the Sequencesdi efein are a
part of 1 WD 2004/083249 PCT/ US2004/ 007444 this = = |
aégr%moﬁwr ARt sHingantBxbridizatiors sandiHers jsiaykridization in 6X
can be about 90% 91 % 92% 93% 94% 95% 96% 97%
98%BC ababaut 45°ghéovllowdd by abldagtbye washldatta2XiS8C, 0.1% SDS at
identity or honol ogy exists when the nucleic acid

S %@H@T‘qu\ﬂhlzet eégbfﬂﬁ gt]%t@ né?ﬁi@ﬁrygbﬁftlz%‘f in"c%r@ii(t%r{sﬂ% ﬁﬁb}i&gation in

conditions ybri

B S56 At Al GHOHRE T tear g wath i .2 88, 0.1% SDS

cell lysate, or in a partially purified or
s6bsCamiglktringepticenditions ifdide/hybiritizgtiomciard.5 iMisotiutry phosphate,
can be determ ned by standard alignment al gorithns,

2224:: §|195@;§! %06,*?&&%&1 By L@ fst Bhb WuEH St T OR s$BLARTIDS at 65°C.
[0055] The phrase “substantially as set out,” “substantially identical” or

“substantially homologous” means that the relevant amino acid or nucleotide
sequence (e.g., CDR(s), Vy, or V. domain) will be identical to or have
insubstantial differences (through conserved amino acid substitutions) in
compariéon to the sequences which are set out. Insubstantial differences include
minor amino acid changes, such as 1 or 2 substitutions in a 5 amino acid
sequence of a specified region. In the case of antibodies, the second antibody
has the same specificity and has af least 50% of the affinity of the same.

[0056] Sequences substantially identical or homologous (e.g., at least

about 85% sequence identity) to the sequences disclosed herein are also part of
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Altshul et al. ((1990) J. M. Biol., 215: 403-410);

the algorithm of Needleman et al. ((1970) J. Mol.
W@Be@i/083248: 444-453); or the algorithm of MyeP&T/E52084/007444

((1988) Conput. Appl. Biosci., 4: 11-17). A set of

payi . . o

O R ITE i Yo BB iEh o Sederit, Rty cobf bc'aout o0%.

fr jof t p Nnal=t, o, Dard/N r t identit .

B b IENoRE 2ovh Sroe T S80I b an et Algpatively,

al sggéaae det ertr,n' ned using the algorithmof E. Myers )

asHogtaNtigl idgptity of fggioledserists when the nugleicacid £egmests will

incorporated into the ALIGN program (version 2.0),

usiyhgdize pmciep selastiyhhybridization canditons(eygp highlgstringent

penalty of 12 and a gap penalty of 4. [0058] The term

" hipbridigetion congitions), icthe compleaisift of ied stra®@t Themucleic acids may

assists in treating a nedical disorder. As used

h i i ' t ehSint ; : :

e rasem h HAICRE U, B o T & petiefy PR Br substanially

a hh?ﬂ)qtﬁ provides a better treatnent conpared to

adm histration of the therapeutic agent or anti-IL- 21

R anti one. These therapeutic agents may .

i ncl udgé)od%dt hmeTeRAt INBRIY éan Qdetefihiiesiestandatd alignment

nmodul ate i mmune cells or inmmune responses in a manner

2 2lgaotiroe 4ion 832mplerdTe BezE0Ue Gl Mignment Joot (BiASedescribed by

the 1L-21 R activity of anti-IL-21 R anti bodi es.

Natshulnettal n@1 930y anMelsBiohd 24524034 10l ahe pgtritimesfaNéedleman et
are described herein. [0059] As used herein, a

" tahqg?g?yui. vl BioEf A@ddags yTep e alori ogmmet%e@ (1988)

anti refers to an anount” of an anti

e Y I pok £ 491 ticpl

Sty Ropl B 404 B B AR BB BRic may hatheBlopum 62

at treatin preventin curing, del aying, reducin

¢ REOWE, ity Wik @ G Pepaily Shi2dt e sl énay gldoaner

a_disorder or recurri ng_ di sorder, or prolonging the _

s fiaineshift gap ppealtsebd.c dhemsyesnt identity bebueer tvd amine acid or

absence of such treatnent. [0060] The term"treatnent" .

r afielestide sequérerespunt also dre ¢etermimedtusirey theealgorithm SHE. Meyers

treatment may be adnministered to a subject having a

madd &l Miller ((1989) CABIOS, 4:11-17) which has been incorporated into the
ALIGN program (version 2.0), using a PAM120 weight residue table, a gap length
penalty of 12 and a gap penalty of 4.

[0058] The term “therapeutic agent” is a substance that treats or assists

in treating a medical disorder. As used herein, a therapeutic agent refers to a
substance, when administered to a subject with anti-IL-21R antibody, provides a
better treatment compared to administration of the therapeutic agent or anti-IL-

21R antibody alone. These therapeutic agents may incIUde, but are not limited

to, substances that modulate immune cells or immune responses in a manner
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di sorder or who ultimately nmay acquire the disorder,

in order to prevent, cure, delay, reduce the severity
wW@bBqo4/0832ael i orate one or nore synptons of a dPGDUNBNA/007444

or recurring disorder, or in order to prolong the

e t a g
SHeY e s THEIISE! FDEMRAY o L ZREEh KB Rermitng
[0061], The discl g Vi des. novel R

LFaTBbler e TOHPrAFBLS GBI arﬁt%%aﬁ'%ﬁmwﬁ'a

fragments. bLOOGZ In general, antibodies can be made

for exi@§O Sl&l‘§3ﬁd‘e($'ﬁdﬁt therapeutigally effestive ameynt Sf an anti-
(Kohler and MIstein (1975) Nature, 256: 495-499),

r ke hiR iamdibbdDiefe reetohard an(dunSof é’ataatibody B/h(ﬁ:,rBi@?e)ffecﬁve, upon single
phage display using antibody libraries (C ackson et

ad)r m(;ﬂt%?éélﬂgé\@?élfzrgrgsﬁé%oln g%%sﬁB%cE (Q;{joﬂgﬁﬁ‘?% r?glinagnltﬁ?t%» at treating,

p %Slgﬁﬂhggb rhﬁaaﬁla&ﬁﬁ ? n@@?é Q%f’érrﬁ of ’%{E@Eﬁéﬁ'ﬁé’éyleast one
tOMmApTBaY bickirder oL Erﬁwsgeﬁ@pw&faébﬁ%@@ﬂ%sura;va?of the
ot her special characteristics of an antibody. 23 WD
28jeddzneadital exsEnted oo t}wzuabse[r@@@j]suphttrﬁf{ment. -

anti bodi es are i nmunogl obulins (l1g), and they
t ypi caJ00B0hT be tem Yneatneent” yefesy taad dherppetitic aspreventative
conposed of two |ight chains (-25 kDa each). and two

herwsuf)aThé treafrfeitag ®ehddmikidétedabad Q@bjéétehavmg a medical
classified |nto two isotypes (2. and x), and heavy

AR AT S B SR By o
I| @%ﬁy ﬁﬁ{g%g%hqiﬁg\?l Vn:‘ﬂ ,nOraq{aeﬁq{?geegag %ngrsﬁgp'ﬂ%gms o'} a disorder

structures of different anti bodies are knpown in

Pt recHinGdisetdey) or inqrgerio profong thersuryinal of @ﬁwbleﬁtabwond that
I's conposed of a constant domai n (CO0 and an

Nexpeated il theaabisebice dfsuehdre@iment. The heavy chain is
conposed of three or four constant domains (CH), a
hARgGelL-2tR dmtibodies

[0061] The disclosure provides novel anti-IL-21R antibodies that comprise
novel antigen-binding fragments.

[0062] In general, antibodies can be made, for example, using traditional
hybridoma techniques (Kohler and Milstein (1975) Nature, 256: 495-499),
recombinant DNA methods (U.S. Patent 4,816,567), or phage display using
antibody libraries (Clackson et al. (1991) Nature, 352: 624-628; Marks et al.
(1991) J. Mol. Biol., 222: 581-597). For additional antibody production
techniques, see Antibodies: A Laboratory Manual, eds. Harlow et al., Cold Spring

Harbor Laboratory, 1988. The present invention is not limited to any particular

source, method of production, or other special characteristics of an antibody.
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N-term nal variable domain (VH). The CH adj acent to
the VH domain is designated CH . The VH and VL

walorvaiosiz4cont ai n four regi ons of conserved seqRENUS2004/007444

called framework (FR) regions (FRI, FR2, FR3, and
FRA) . \bo&d) IhRLiatitssiéd Qfel,dig@r%noéibbﬁﬁné grg??di‘yﬂ tAby typically are

hypervari abl e sequence cal conpl enment

B3 Bl Bon SR RS oS T enff : 2ERBa eacny
g e e Sh e SUKORARRD)-| FGht Cls Are-ples ied nto two

denoted L1, L2, and L3. [0065] The Fab fragnment
( Fscigpes (A and kg emdoherliynchainoard stassified o e isatypes (A, D, E, G,
VL-CL domai ns covalently |inked by a disulfide bond

beingedn SbmecivamlyatHain sy petsare MithEr dMIRYTRIY isb&pe subclasses,
er and consists of VH and VL donmmi ns non-

snal |
coval I i d. erconme the tendency of
n%’Jb@ﬁ%?éﬁ??95§8§§£ﬁgﬁ¥% di ssociate, a single chain

Fv fra scF") can constructed. ,The scFy .. "
cont ar 10SH e Aashaf ] Bucs Ainersiatal stuurpRof diferent antibodies
Ctermnus of VHto the Ntermnus of VL, or the (2)
carekppwodn dhe gt (Harlpweetial; ebpiaiudn briefsthe ightschaim 1s composed of
(A ydSer)3 peptide may be used as a |inker, but other

| iandonstardrdonkain (B, ) and ae Netermi2dl wACiapROdoD@#2A/ ). The heavy chain
PCT/ US2004/ 007444 [0066] Anti body diversity is

Cligadragobyd b threé ofri ddIngtR [dtndifs 9ENE S rﬁﬁ@é’?’égwnrhaend a

variable regions and a variety of somatic events.

< SR alkRle A0, by TRET BHPAn e RRria I8 Yesignated
SR AT, Rty i Spppasence catec
to make a conplete VL region. CDR3 %@ ‘i's the

giiemenerkdbfy) ¢agighs &%Réchar FR3vandiRRA)whighfogm a scaffold for
anti body sequence. H3, for exanple, can be as short

athreeoegions ®f dypervesiabbusanuencgreadlied complem2ataritihdetermining
smal | est antigen-binding fragment is the Fv, which

Conpot COR). T 0D COromuTn 7Rl mostf e
Siamib@(ﬁy &htho acids that specifically binds antigen. Heavy chain CDRs are
denoted H1, H2, and H3, while light chain CDRs are denoted L1, L2, and L3.
[0065] The Fab fragment (Fragment antigen-binding) consists of Vy-Ch1
and V-C, domains covalently linked by a disulfide bond between the constant
regions. The F, fragment is smaller and consists of Vy and V_ domains non-
covalently linked. To overcome the tendency of non-covalently domains to
dissociate, a single chain F, fragment (scF,) can be constructed. The scFy
contains a flexible polypeptide that links the (1) C-terminus of Vj to the

N-terminus of V|, or the (2) C-terminus of V| to the N-terminus of V4. A 15-mer

(Gly4Ser)s peptide may be used as a linker, but other linkers are known in the art.
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sequence to those disclosed herein are not likely to

have been independently generated. The, sequence of
wanioitlogatys genes after assenbly and somatic  NUREE/USIV04/607444

hi ghly varied, and these varied genes are estimated to

encode [0086) Ardibiotie dbversianis drege asé'b ﬁqun le germline genes
(Immncgg?%ﬂgulln Cenes, %d ed. m%b Joni é) g

b Ayt N P

braries. The structur
Pgﬁ%arryl ng agﬁﬁglb Qa@%ﬂsr‘ﬁfeame%?nemrﬁ@a(@) @hd joining (J)
ht chalno ortion thereof, where the CDRis
gﬂ?é‘ﬁgﬂ@rﬁs ke F9mplate Viiragionmmd thei renomibiration of variable
structures and | ocations of variable domains may be

dapgdeininggens segroenisdd mak&atammeteaV,. regfey IGEIRS?(HQB is the
Proteins of |Imunol ogical Interest, No. 91-

Ngtaatest sdunss of moksculdr dieelsitd R bF ahtiBBdy seﬁﬁ ﬁteesdﬁg for
MD (1991). [0069] DNA and am no acid (AA) 'sequences o0

t
gﬁi‘?@%&?‘é’?"‘2%*?%?@6@%34%?%"#"%%'%%ﬁ%e? Pelgghan 26. Te
PRIt Mg oD e Bl B b U R o,

04/ 083249 PCT/ US2004/ 007444 Tabl es 1A ar%d 1 B.
%'E'iafr] ¢ enbodi nents of the antibodies are'identified
as MJF,. MJF-gernline, MJ11l, 18G4, 18A5, 19F5, CP5G2
and R1E06THAN ie@@ﬁdtdoomsiitionsﬁmmg Riethtival stosimilas CDR
of the antibodies are listed in Table 2. 26 WD

2TBIEDEB2d I PET HISEIRE4/HPihbte nbekély ité\ha\%beﬁﬂ @\%\endently
Sequences of VH and VL Domai ns, Fv, and

ST 1 SRR gl Rﬁﬁgﬁgﬂl BQR%@E@E%% Shndtlc
SEQ@'Oﬁﬁgh@'%%ﬁ%%ﬁ@ fhgs %@a? 8e Ribs A6 estimated to encode 10

different antibody molecules (Immunoglobulin Genes, 2nd ed., eds. Jonio et al.,
Academic Press, San Diego, CA, 1995).

[0068] The present disclosure provides novel CDRs derived from human
immunoglobulin gene libraries. The structure for carrying a CDR is generally an
antibody heavy or light chain or portion thereof, where the CDR is located to a
naturally occurring CDR region. The structuree and locations of variable domains
may be determined as described in Kabat et al., Sequences of Proteins of
Immunological Interest, No. 91-3242, National Institutes of Health Publications,
Bethesda, MD (1991).

[0069] DNA and amino acid (AA) sequences of illustrative embodiments of
the anti-IL-21R antibodies of this invention, including their scF, fragments, Vy and

VL domains, and CDRs, are set forth in the Sequence Listing and enumerated in
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H AA SEQID NO 4 SEQ ID NO 22 SEQ ID NO. 50 SEQ I D
NO: 68 H2AASEQIDN05 SEQ I D NO 23 SEQ I D NO 51 SEQ
WO DONGBRS H3 AA SEQ I D NO. 6 EQ | D NNO 24 SEQDUNDIER 7444

SEQIDNO70 L1 AASEQID 7SQIDI\I0258EQID
e FULOpiof e TERIR AT D o o

g W@@%’g%%nﬁ%%\é%ﬁq %é%@é\%fg&k@% HERIE T COR

3o ghe s aBomais o e ibolos Boslieb 141 2

DNASEQIDNQlS SEQIDN031 SEQ I D NO 59 SEQ ID

NO 77 H2 DNA SEQ ID NO 14 SEQ ID NG 32 SEQ | D NO 60
SEQ ID NO 78 H3 DNA SEQ ID NO 15 SEQ ID NGO 33 SEQ ID
NO 61 SEQID NO79 LI DNA SEQ ID NO 16 SEQ I D NG 34
SEQ ID NO 62 SEQ ID NO80 L2 DNA SEQ ID NO 17 SEQ I D
NG 35 SEQID NO63 SEQID NO81 L3 DNA SEQ ID NG 18
SEQ ID NO 36 SEQ ID NO 64 SEQ ID NG 82 27 W

2004/ 083249 PCT/ US2004/ 007444 Table 1 B: AA and DNA
Sequences of VH and VL Domai ns, Fv, and CDRs REG ON
TYPE MUF 19F5 CP5& R18 GERMLINE VH AA SEQ | D NG 83
SEQ ID NGO 101 SEQ I D NO 119 SEQ D NO 137 VL AA SEQ ID
NG 84 SEQ ID NO 102 SEQ I D NO 120 SEQ I D NG 138 scF"
AA SEQ ID NGO 85 SEQ ID NO 103 SEQ I D NO 121 SEQ ID
NO 139 Hl AA SEQ ID NO 86 SEQ ID NG 104 SEQ I D NG 122
SEQ ID NO 140 H2 AA SEQ ID NO 87 SEQ I D NO 105 SEQ I D
NG 123 SEQ I D NO 141 H3 AA SEQ ID NO 88 SEQ I D NO 106
SEQ I D NO 124 SEQ ID NO 142 L1 AA SEQ ID NGO 89 SEQ ID
NG 107 SEQ I D NO 125 SEQ | D NO 143
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L2 AA SEQ I D NO 90
NO 144 L3 AA SEQ I D
WEEQND2MO, 145 VH DNA SEQ |

EQ

NO

I D NO: 10
91 SEQ
D

NO 92 S

D NO

SEQ I D NGO 126 SEQ
9 SEQ I D NG 127
| D NO RAOUSH0H/007444

10
EQ

I D

ID NO 128 SEQ I D NO. 146 VL DNA SEQ | D NGO 93 SEQID

NO 111 SEQ I D NO 129 SEQ | D NO. 147

ScF"

DNA SE

Tabl&NDA9 A SERJI INAG EdinBEQ of VNMIdL 8 ) DeBGing moams:%
" DNA SEQ ID NO 95 SEQ ID NO 113 SEQ ID NO 131 SEQ ID

N

REG{ON “*gVP’EIZ : 1 D NO18&4 SEQ 1D | 18A5
11132 SEQ I D NO 150 H3 DNA SEQ ID NO 97 SEQ LD

Vi NO 1IAASEQ SHD NDNCB B SE@E@)HN@QEBQ_ | SEONR Pﬁ%ﬁ D| SEQ D NO:65

NCO: Q CENIID NOY1AA = [ T |

TN =T \.‘)L\ - .
Vi Dna D R N s DB 1D NO:66
scF,NO I5RA L3 MI[SEKQ 8D NGGHQUDBEZR1 D NOEQID @9 D| SEQ ID NO:67

NO-_1136 SEC D NO 154 29 W 20041 083 'S% 556 SEQ D NOGE
HT pcr) [AB00 4 FEFMINO4 4 SBY 1BI2¢ 015 S5R 1B ¢ 158 '
H2 AA SeARenCeSEQMRNGE I\/L FSRUID N(RCA ( :EQCJ ID N51) ( € §EQ ID NO:69

LD NO 7) (QI:ﬂ LI')_I&) h__/ (SEQ B NO-A40 H1 3435 Y .
H3 31.35AR 50568 180 B0 DONSe 10655 PRNOGS. 1H5 21D NO70
L1 L1 Z2BAR3 ISgEQGh NG 6- 1668E<DZD4\!I3 85 1@85&318) ri®2531888ElCB|D NO:71

88-100 221-229 221-231 | CDR 18A5 10F5 _(CP5ca: .8 %E% :
L2 | D NoAB7) (SR PDRG 1055ERSRHIEENT] P58 D254 b IDNO:72
L3 WL ISEBAIBNGS- 35 SEQID Ni3:235 HBEQILDONO TS 6(PSEQ ID NO:73

50-66_50- H3 99-107 09-109 99-107 - 110
Vi DNA | SEQIDNO:10 | SEQ 1D NO:28 QTDNO:56 | SEQ ID NO:74
A DNA | SEQIDNO:11 | SEQIDNO:29 | SEQIDNO:57 [SEQID NO:75
scF, DNA [ SEQDNO.12 | SEQIDNO:30 | SEQIDNO:58 | SEQ ID NO:76
H DNA | SEQIDNO:13 | SEQIDNO:31 | SEQIDNO:59 | SEQ ID NO:77
H2 DNA | SEQIDNO:14 | SEQIDNO:32 | SEQIDNO:60 | SEQIDNO:78
H3 DNA | SEQIDNO:15 | SEQIDNO:33 | SEQIDNO:61 | SEQ ID NO:79
L1 DNA | SEQIDNO:16 | SEQIDNO:34 | SEQIDNO:62 | SEQ IDNO:80
2 DNA [SEQ DNO:17 | SEQIDNO:35 | SEQIDNO:63 | SEQID NO:81
L3 DNA |SEQIDNO:18 |SEQIDNO:36 | SEQIDNO:64 | SEQID NO:82
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LI

158-168 160-170 158-168 161-171

L2 184-190 186-192

184-190. 187-193 L3 223-234" 225-236 223-234 226-236

WEDR4MIZ4CERMLI NE (SEQ | D NO 85)

99-105 L2 182-188

L1 156-166

Anti-I1L-21 R anti bodies of this invention

Tahle B nAf

parts

Ian

t her eof . For

daNprPedtiensesiad
exanpl e,

HL 31-35 H2 BOF/682004B)7444
L3 221-233 [0070]

dyardNs t[}ﬁmalﬂégf\o @dcﬁ;DRs

a VL donmin may be

REGIQNc
const

hEYPELt
ant dqrnBERMILINE Cx

MUE Ctermn

dA9Fhd to a |
or CA. Siml

Vi OF PO
hpavy

rAAON

chailn like | gA

3= ONOEY n%@@ng@m—o

lgF,_1q

G5Ghai n
arly, a VH do

BEQ I'NOATY

and gM and

R18
mai n

E D NO:137

Vi i soty

p’éAsubc?P%@,éD NEBS& t

?ﬁrﬁaﬂw%@z o

SERIBWMOI1RO t

thQ ID NO:138

scFaT U (
WO

SRR, 1| BEG XG5
20004/ 083249 PCIL/ US20

f

(HEY IBNGHO3
4/ 007444 Pro

SEHERRIYE. 191

el ns

P8EQ ID NO:139

H1 | mmun

M gi dFEQ HP é‘De&Q

NG=Q 42 NE2 404

\ﬁECUBaNO 122

SEQ ID NO:140

H2 TTist i
(1991

).

lNAEb
[ 0Q

%ﬁdﬁ‘ exerml

Ny Be
il DTS

‘SE@F‘I'\B@O e

conpr

SEQ ID NO:141
Ses

H3 heavy

ARd 1]iSQ IRNAIBB d

1ﬁllu |\l
donmuai

LUSEQEPT¥§§§*+

ns of |[hunma

@’@@NCM)@@

NSERURENOMGEL

ASEQ ID NO:142

?ﬁ@‘@wo Tz
n these ant

EEQ"!D'NO‘?; S

1 es

EQ IDNO:143

L2 seque

ks qfSEQE Naxgvy

GFED B Neuf i d

2SEQ IDHNO:VEE

SEQ ID NO:144

L31'5IUIIH.I

seque

AT DR

nces f

e R

| SRy i?ﬁq?:ﬂ 2(|

FEQ D NO:145

Vy chain

DNA SSEQ M NO:9h

,Es:gcnmmﬂ@

ABHQIENO: H72$\|C

lanca

1 S8Q ID NO:146

yr.oomn
V‘I*C\Dld

ot 1 vrnlivg Tha -DNA_AaH
BRKPsEd IFNGEs ™

SETS RS F

SEEHSBSRS 158

SEQ ID NO:147

scF,

DNA | SEQ ID NO:94

SEQ ID NO:112

SEQ ID NO:130

SEQ ID NO:148

H1

DNA | SEQ ID NO:95

SEQ ID NO:113

SEQ ID NO:131

SEQ ID NO:149

A2

DNA | SEQ ID NO:96

SEQ ID NO:114

SEQ ID NO:132

H3

DNA | SEQID NO:97

SEQ ID NO:115

SEQ ID NO:133

SEQ ID NO:151

L1

DNA | SEQID NO:98

SEQ ID NO:116

SEQ ID NO:134

SEQ ID NO:152

L2

DNA | SEQID NO:99

SEQ ID NO:117

SEQ ID NO:135,

SEQ ID NO:153

L3

DNA | SEQ ID NO:100

SEQ ID NO:118

SEQ ID NO:136

SEQ ID NO:154
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the Cterm nal

fragment of the x chain are set forth

in SEQ ID NGO 42 and SEQ ID NO 41, respectively. The

wobhsasit4am no aci d sequences for the C-term nBECT/US2004/007444

fr

agnment of

ely.

| gGl heavy chain are set forth in SEQID

Tabig 2} SheftinscST b it an SRR

[0072] Certain

a VL domain, or a
conhi nation thereqf _of the E" f pt from MJ

CDRVUMYE! ni i ne, MuIMUE8z, 1845, P52, qriged.

FUr(® llblhtibdi)rrert@E&)%NQB ond,(SERID NQ:gd] (f(8&Q ID NO:49)

T —S1+-X% t:uupl CIICIIL afr |Ty¢de% Ifyi ofS L_'\‘éﬁsa_‘—
H1 fro?i?ll]i;ﬁe VH and YL donmi ns. Ant |300n‘§$es whose CJISH :
H2 secﬂ@sﬁﬁes are set| out in SEQ | D|N0-86 2 3 4, | 50)-66,

7. 1920121 22 23 9241 25 27 47 49

H3 4 9"956‘5551 52 83 54, 55 65 g@é’m%? 68 69997805

L1 71, 72, 73, 83, 4233:5 86, 87 8|856 B56 90 91 1551166
102,103,104 106107, 109119

L2 171 122, 123, 12 Fgﬁ% 126, 17 71H82 188’ 138 13@2 -188

L3 I U, 141, 142, 143g-1dd, or 145 [aog-2p@onpassed 2aitm3n
t he Qr‘nppJJf thi Lnvention. PrrJy&an n-dne
enbodi nent, an anti body conpri SPLH (‘DR’% (HR)

CDRf r[atfAt of the VHHSmin of MURC w%erm i ne,| R18L1,
18GSEQ IBASD:6TYF5,(SERS B2 N ORLG.(S NIDIOZIIDE 3D 1D NO:139)
PCQT/ US2004/ 007444 [0073] In certain emhadi ment s, the

H1 VH 3dfor VL domdi3fs3hmy be gerfidndd, i.e., tHe1-35

H2 T T[eERRT K TEgTONY JGiEp Of these [HyIggTs are NulEHEdg
usling__conventi onal ol ecul ar_bilol ogy t echni ques

H3 rrtitQQﬂOﬁose pr od G109 t he gerrﬂg -he7 cel I's. I r] 9-hEQ
efth its—the TRR~S ences Tt verged gy

L1 t he consensus ger{ini’1 ne sequences.ﬂlt ?)%L In on€. 161 17

L2 enbi@di-n8dt, the i|M88192n provi deib4at®Mo aci d gridB7-193
Agelede actd—ses f-or—the nk i ed—MOE— A

L3 ac;?c?gézaﬁence forwfﬁl domai n %Qrg'%%e gern i ngd'zel\'/?ﬁﬁ
Is depicted in SEQ ID NG 83 and 85. Amino acid

CDRSMUFCGERNMLINE |VL donmi n of the germ ined MJF is
deRisHEIDINOSER ||D NO 84 ,

H1 31-35

H2 50-66

H3 99-105

L1 156-166

L2 182-188

L3 221-233

[0070] Anti-[L-21R antibodies of this invention may optionally comprise

antibody constant regions or parts thereof. For example, a Vi domain may be

attached at its C-terminal end to a light chain constant domain like Cx or CA.

Similarly, a Vi domain or portion thereof may be attached to all or part of a heavy

chain like IgA, IgD, IgE, 1gG, and IgM, and any isotype subclass. Constant

regions are known in the art (see, for example, Kabat et al., Sequences of
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and 85. Nucleic acid sequence for the germ ined MJF VH
domain is depicted in SEQ ID NO 92 and 94 and t hat

wo m04mm4sgerm ined VL domain is depicted in SEZT/UE2004/007444
I\IO 93 and "94. Germ i ne sequences for the VH and VL

OIS SR B MRS NE LT 8582 el e ¥ et
dat Ce E , UK. |
SBhbTeaisun het ess%t?fx/@E{@é’ Sfﬁ'n;‘ of the schvs are
mutated in conformty with the closest matches in the
VBASE M?dﬂasex@tmlarh@nmnm@nts dMF momprises heayy ad. light chain
[0075] In certain enmbodinents, antibodies of this

‘I geAstanbdospER Hurnah lgG4y; eadtMui il kodiprizeistthe éieany tihd light chain
extracel lular domain of human IL-21 R The predicted -

S EbREERL UUmApTRIMal R8],2 1 esd gt Tns SBRUBREE of the
L RePRs Ghains s BRI T abrimR e idical, The BNAxang gmino acid

‘ot her enbodi nents, the anti- |L-21 R anti bodies )
speauenceas ﬂoytheggctprmmahfranmt obthe A lighthehain are set forth in SEQ ID
extracel | ul ar domain of nouse |IL-21 R The

eNO:40anduSBQ ID0NG):30,akspectivedy. | Thé DNA aadsarsine awid sequences for
sequence from about amno acid 20 to about am no acid

236 elienkfaal FPaQQeﬁ‘@of?rﬂe Von 20483 in SEQ ID NO 42 and SEQ ID
PCT/ uUs2004/ 00744 The extracel | ul ar domali n

o 1L

o T ispe Bl dpe pNR e, %mm?a?é&qvﬁa?ew {he Griggminal
of this invention nmay bind other = proteins, such as
f AgmeRtsf G fé%\wh?amar?)ﬁst farthsin RRGIPNQgP&and SEQ ID NO:37,
portion of the IL-21 R extracellular domain. [0077]. :
Onespsfctivelyli nary skill in the art will recognize that
the disclosed antibodies nay be used to detect,

measur §0072)depiain sbodimenistansrisena/ didrhgin, asgravshain, or a
fromlL-21 R For exanple, these proteins may be

h%HﬁibWagloW thbteof 23f tRe FYTHd qnhént%ﬂorﬁ?mmf' bRSE-§&rrAfiife, MU11, 18G4

expect to bind protel ns that conprise
18A5, 19F5, CP5G2, or R18. Further embodiments comprise one, two, three,

four, five or six complementarity determining regions (CDRs) from the V4 and V.
domains. Antibodies whose CDR sequences are set out in SEQ ID NO:1, 2, 3, 4,
5,6,7,8,9,19, 20, 21, 22, 23, 24, 25, 26, 27, 47, 48, 49, 50, 51, 52, 53, 54, 55,
65, 66, 67, 68, 69, 70, 71, 72, 73, 83, 84, 85, 86, 87, 88, 89, 90, 91, 101, 102,
103, 104, 105, 106, 107, 108, 109, 119, 120, 121, 122, 123, 124, 125, 126, 127,
137, 138, 139, 140, 141, 142, 143, 144, or 145 are encom;;éssed within the
scope of this invention. For example, in one embodiment, a;1 antibody comprises

a CDRS (H3) fragment of the Vi domain of MUF, MUF-germline, MU11, 18G4,

18A5, 19F5, CP5G2, or R18.
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sequence which is at |east about 60% 70% 80% 90%

95% 96% 97% 98% - 99% or nore identical to any
waeguesed of at | east 100, 80, 60, 40, or 20 PCT/US2004/007444

contiguous am no acids in the sequence set forth SEQ

I D NQO 48073 QHE%}talrﬂerﬂﬁguhh%ﬁlstﬁleS\WHﬁ@/% \Pt‘agglé?lﬁ%may be

analyses epi t ope mappi ng ppIng

199
CRRRAed . e RorC TR, R inoeg Bomaitare mutated using
carried outI ol éwﬁledsecn‘lc 3D structures
Aol rilesilgbiolddy tecbaies bo HiRteh Sinsespradced by the

their | exes with antigens. Such nethods include,
@Brfﬁﬂ@e ﬁ@ s.| Imgpthed emboditnents, the FBtseiquegces hgmain diverged from

(Engstom (1974) Bi ochem Exp. Biol., 11:7-13) and

c tinp ubrsensusdgiige dequientegl T epresentations of the

present antibodies (Fletterick et al. (1986) Conputer

G aphi ¢s0721)th Uﬁb%@dlrﬁgﬁ@%é% Htlﬁn%‘%olﬁgg gmlno acid and nucleic

Conmuni cations in Ml ecul’ar ogy,

i éeohfe@%gsz%ssq%zhﬁ@?ﬁaaﬂﬁo%argugpaqw%%ém%ﬂ 84 omai

o BB R W B

Such anti bodies nay be derived by a skilled artisan
u§eadencecionithr s drmaimof et germiined MUF isxdapisted irs®EQID NO:84
acid substitutions, 32 WD 2004/ 083249

Pend l8520‘0u¢lé|@7afmdrseq|@dzr&te fonshe gerralilld MUFSVGaBmin is deplcted in
introduced in FR and/or CDR regions. FR changes are

USED |y NIROREHRI94 Bnd TRAIGHEL %@er‘?ﬁmﬁ%ﬁ'\y%ﬁgﬂ is dg icted in SEQ

| nmunogeni city of the antibo a are

| DN emarkiod. Sfmlifi sBUERIE RRtie Ttk dirading ggn be

aﬁ@%ﬁﬁ%@%m‘ré«w S SRS S e Sarmonts
gl neerin ed., Oxford University Press, ed.
?'Qéfa@@k &55533'[@@&%0\]’”?&1@66@@“f@fs"l\mheisér(ghﬁeermg, UK). In

sequences differ insubstantiall y fromthose set out

| SOrBE@NIpdiIDeDs, 2he FR ragidns 6f thé,scBvs Sre Hfuta®l inZbnformity with
22, 23, 24, 25, 26, 27, 47, 48, 49, 50, 51, 52, 53,

g%he @bsesiatBes 7theOPRABE ddtBbadd and Zhe CHR Portidité are kept
intact.

[0075] In certain embodiments, antibodies of this invention specifically
react with an epitope in the extracellulaf domain of human IL-21R. The predicted
extracellular domain consists of a sequence from about amino acid 20 to about
amino acid 235 of SEQ ID NO:43. In further embodiments, anti-IL-21R
antibodies block the binding of IL-21 to IL-21R. In other embodiments, the anti-
IL-21R antibodies specifically react with-an epitope' in the extracellular domain of .

mouse IL-21R. The extracellular domain of murine IL-21R consists of a

sequence from about amino acid 20 to about amino acid 236 of SEQ ID NO:45.
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86, 87, 88, 89, 90, 91, 101, 102, 103, 104, 105, 106,
107, 108, 109, 119,. 120, 121, 122, 123, 124, 125,

wa2@4/04279 137, 138, 139, 140, 141, 142, 143, BABUS904/007444
145 are enconpassed within the scope of this

 HETABRAAPLERRY g S 2R B3R BSH4 408 B numan

charge, hydrophobic, or stereocheni cal

' cﬁ%\"gt@f%ﬁ‘rit-sti cs. More drastic substitutions in FR

regions, in contrast to CDR regions, may al so be nade

as | on{P&S]itHe goriemmplatedittabas¥rgdias peths trtventiomdiaygbind other
properties of the antibody. Substitutions nay al so be

nprigteins, gechras Ner ekamply, irbeshyibimans pedieins zsont présitg kil @€ portion of
bi nding site. [0081] Conservative nodifications wll

pfﬁg}lmcmp;lgx%%mape?ﬂngg}_functi onal and cheni cal

\?\Earﬁcterl sti 03_ simlar to t hose of the nplecule from
subst Rt R orcRiard R M S A i RIS el tpe gisclosed

chem cal characteristics of the nol ecul es may be, .
a@EM%H&W BY US%%E%Q??% reER2Iey aﬂﬁg}éﬁ&%'hﬂ prrteingithat differ
aci d sequence that differ significantly in their

eseewhat fiom He-aiRi fprexpme, these praiemsonay e homologs of IL-
nol ecul ar backbone in the area of the substitution,

f 21 Rexanmtp|le21Rsantibetiestarerexpetictkio bind bastehisi that cdrdprise a
the charge or hydrophobicity of the nolecule at the

t 38@§ncH Whichas af Bast BBodt 640704800 RpH! 65%336%M097%, 98%,
2004/ 083249 PCI/ US2004/ 007444° [ 0082] 'For  exanple. 'a

SR e PR S SochighRt o IE¥Ba 2R m0 (B of 20

1on of a natir’'ve acl
nonnati ve residue such that there_i ittle or no
CPPRRIR Ao I fesburarg seb o LTt

residue at that position. Furthernore, any native .

r esi duf0Q78] imaddisen fe peadrnaalormplngymnalyagss epitepethapping (see,
wi th al ani ne, as has been previously described for

" algank pidors Mapping Prajocaie e iMorriss Blemdnea Possnpdes), and
MacLennan et al., 1998, Acta Physiol. Scand. Suppl.

S S o CORR ey el S ot Subetr i o § ongor e specie

S T N S

Sggrgplexes with antigens. Such methods include, but are not limited to, X-ray
crystallography (Engstom (1974) Biochem. Exp. Biol., 11:7-13) and computer
modeling of virtual representations of the present antibodies (Fletterick et al.
(1986) Computer Graphics and Molecular Modeling, in Current Communications
in Molecular Biology, Cold Spring Harbor Laboratory, Cold Spring Harbor, NY).

[0079] The disclosure provides a method for obtaining anti-IL-21R

antibodies that comprises creating antibodies with altered Tables 1A and 1B Vy

and/or V| sequence(s). Such antibodies may be derived by a skilled artisan

using techniques known in the art. For example, amino acid substitutions,
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substitutions are desired. For exanple, am no acid
substitutions can be used to identify inportant

WO e®itdssesd of the nol ecul e sequence, or to i ncrREHESIIN/007444
decrease the affinity of the nol ecules described

heekitions Fyesadinsns aam be idgddlicedURFR tahwd?rmﬁrregro% FR changes
forth in Table 3. 34 WO 2004/ 083249 PCT/ US2004/007444

-II\;%FE SS%GIIQ/A%B @n%ft)od nﬁkm% W LR ﬂ@%%g%\@no%éﬁ%%ﬂhe antibodly,

I ons

Eﬁe &IS[:):I&&%? ggé @r? &jalgg\{%deélfg%ue ALOdﬁ?rl\é%S@I @%@852/ a@/rgty for its

(C) Ser, Ala Ser. ( Asn Asn dy (G Pro, Ala
ARRtigen. STbg)chagges that Ingregse Affity npay; betestediby almmng CDR
Val, Met, Ala, Phe, Norleucine~ Leu Leu (L)

hlsequrmamd megsural antibody Affmjty Fbreitd tazgel (see(ARtibdy,

1, 4 Diam no-butyric Acid, Gn, Asn Arg Mt (M Leu,

E’E?gﬂe'aeﬁ sﬂn% grﬁe ((gfb_rl_dﬁr@hiv&\ﬂ%iy’ Pﬂés@il_eé\' B@I_rrgbfée%kelﬂl 9953.0
Ser  TigbgoyhnfiBbdieSWhds4 CDR sequences differ insubstantially from those
set outin SEQ ID NO:1, 2, 3,4, 5,6, 7, 8,9, 19, 20, 21, ;22 23, 24, 25, 26, 27,
47, 48, 49, 50, 51, 52, 53, 54, 55, 65, 66, 67, 68, 69, 70,;71, 72,73, 83, 84, 85,
86, 87, 88, 89, 90, 91, 101, 102, 103, 104, 105, 106, 107, 108, 109, 119, 120,
121,122, 123, 124, 125, 126, 127, 137, 138, 139, 140, 141, 142, 143, 144, or
145 are encompassed within the scope of this invention. Typically, this involves
substitution of an amino acid with an amino acid having similar charge,
hydrophobic, or stereochemical characteristics. More drastic substitutions in FR
regions, in contrast to CDR regions, may also be made as long as they do not
adversely affect the binding properties of the antibody. Substitutions may also be
made to germline the antibody or stabilize the antigen binding site.

[0081] Conservative modifications will produce molecules having functional
and chemical characteristics similar to those of the molecule from which such
modifications are made. In contrast, substantial modifications in the functional
and/or chemical characteristics of the molecules may be accomplished by
selecting substitutions in the amino acid sequence that differ significantly in their
effect on maintaining (1) the structure of the molecular backbone in the area of

the substitution, for example, as a sheet or helical conformation, (2) the charge or

hydrophobicity of the molecule at the target site, or (3) the size of the molecule.
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Tyr (Y) Trp, Phe, Thr, Ser Phe Val (V) Ile, Mt, Leu,
Phe, Al a, Norleucine Leu [0084] In certain

wepiwedsizent s, conservative am no acid substit uPCDIS2004/007444
al so enconpass non-naturally occurring amno acid

resi duzggg}j/%it ﬁar ék@mbbé?ieuo'%b{%%rv%ﬂ?é) RMGLER %ﬁrﬁ)s?iﬂﬁﬁhe fay involve

peptid esis rather t 3'/ s%nt hesri's

bi_o Iy V. 6. 085].,I n_one epbodi nent., the

e nBlon G hEe ammiaticvRs DB AT & s Afie E¥idue such that
addi ng, .deletin or substituting at |east one amno

- dhereits litleoor e Sipelaniharpelai aiehasge S s AM¥p Brie residue at
di scl osed VH dormains with at | east one VL domain, and

t ékati papitione FarthemmoreHady mative fesidud irctheRdiypeptitg may also be
nodul ation of 1L-21 R activity. [0086] An anal ogous

nmeubstituter withlalagng, ashaaBbelbréAaowLI) desBibed RSt "alanine scanning
addi ng, deleting, or substituting at |east one am no

3?ﬂ;tgag8né§]§" (js'ggc *&%&n}ﬂiﬁ lgltg%%n el al?,wy;?;:@a'ﬁ?anwggiol. Scand.

sed VL hal NS Wt one

CT/US2004/ 44 nd, tesfd he
Vo PRR AN TR PR Pt 399% At FRENGT YT | on of
IL-21 R _activity. [0087] A further aspect of the
di scl odRPES]hesiedamninomgis substiutioneetydiethgr conservative or non-
antigen-binding fragnents that bind IL-21 R The
meohservativgy ¢éarebe determines by tmasessidiient ini thg arbatthedime such
of nucleic acids encoding a VH domain which | acks one

osubsiltetiohs &fRdesidedr FSr exargplel amiso acidRbstitutidhsTahbe used to
be replaced; (b) inserting into or replacing the I

2 intiy SS6reaNt3Esiiles ofF fHd ﬁﬁ@écd@ggﬁﬁé’rwee obitd thc‘?ease or’ decrease

nucl eic acid encoding an am no acid sequénce

S5 RV R e pPlerifts PehrPREdlelny - Ranfblantrmino Al

"4ehehtig &% Sl bl RUSHHTS, Tepertolre:
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(d) selecting a specific antigen-binding fragnent that

binds to IL-21 R, and (e) recovering the specific
w@niot©gn24di ndi ng fragnent or nucleic acid enchdi/nfR004/007444

[ 0088] An anal ogous nethod in which the VL CDRL, 2 or

3 of the invention is conbined with a repertoire of

nucher ¢ acids encotrggs VopdarmLg gl °

r epl aced—-0089}—-Usi-ng.reconbin

di scl ok QIR < ¢ %ﬁf@é'a%y be i ntroduced into Wore

d

r eper t pRe&IdHes i JbSHtUYSRSi ns | acki ng the respd &qw%e_rva.tive
CDR (Marks et all. (BioTechnol ogy (1992) 10: 779-3#stitutions
For expAfd @A) a pNatgkeu, Ikedj acent to the 5° end qfVdlhe

vari ab| Argl(RpI n [aye, GlMrAdier to the third ER carj |§8

used t DAGRTIRY 2T § (ﬂn[\ﬂJerLP! re orvari abte dOTEr T} Gy

sequeng T RTT % JE B R 1 IS repertorre—<C€an—1ue
g«b' | g @): Y af_a A onl nt,arll ani haody. l |Q\IH

CO I nv S T u.. \UAIJI (2,8 }JI [AVE AV e pwpv | M:ILI LSASASD AL V‘ﬁé‘?’ N CErEr

anal og| %’ ann!rfl ons of a disclosed CI ;

b
sequeng ) he

fled 36 \WD 2004/ 083249 Asn
PCT/ USpBtyf@n744PronwAlen portions of CDR sequencedlar om
ot her pHis ¢t)di eg Asm, Bloyliyie Aagr epert oi re ofj Arg
ant i gepHo(indi ng | ilicagvehiMef, Add, PhdlNdrleutind? B el
reper t pLEE (CAN DNGHRICHS T8, Vall Mot A, B [IE SUggas

phage BT pDIRY ( JoFET 1 DX BidHIntbtohd A IGROASH ([ 235°_
antlgeu- ¥ I T 1 ¥ At mrat—oOr Rt tt—=1—1<ggh=>be
sel ect lt{ﬂmu‘gc,‘] LeUy Fheplle f; ernative uses randdil
mut age bedFhs i heunVahilles AR or vi sequences LEY

gener af BrE7) ant A or VL dommins still capabl e |&ly
bi ndi ngSeL(SR1 RTha AlescRlysque using error-prone |ABR is
descri b€dr @) G aBeet al. (Proc. Nat. Acad. Sci .| Ser
U S A | TAPAR) 89 TyBF ke 3580) . [009I] Another rretﬁtg,g

uses dITGA)TUT 3GBEShS, ir, SAF U SCIOSEUVHOT Ve~

M G SNV A Ot L il T
-3 d hier et al. (J. Mdl. Biol. (1996) .

gggg ?010@4] ?nnce é:inlembo |ments,(conservat|ve amlno(aCId sabstltutlons also

- encompass non-naturally occurring amino acid residues which are typically
incorporated by chemical peptide synthesis rather than by synthesis in biological
systems.

[0085] In one embodiment, the method for making a variant Vy domain
comprises adding, deleting, or substituting at least one amino acid in the
disclosed Vy domains, or combining the disclosed Vi domains with at least one
VL domain, and testing the variant Vy; domain for IL-21R binding or modulation of
IL-21R activity.

[0086] An analogous method for making a variant V| domain comprises
adding, deleting, or substituting at least one amino acid in the disclosed V|

domains, or combining the disclosed V| domains with at least one Vy domain,
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551-567). [0092] A portion of a variable domain wll
conprise at | east one CDR region substantially as set
woi4kg2¢d n and, optionally, intervening franmeMr/KS2004/007444
regions fromthe VH or VL domains as set out herein.
ThAadR ' ial i I bl ' -
g o e VBrianCel WE iy for LRI B ngPietioh pfIL-21R
ahcﬁﬁﬂﬁ N-terminal or CGterm nal end of the variable
donal fi"may not be sane residues found in naturally
occurr | tJj bodi es. For exanp|le, construction of
ant i bomwu EoRERGH Of t 'SPIQ@HFﬁ‘ giRvddesy a apethod for preparing
introduces N or C-termnal residues fromits use of
| aRtgersbinding:fragmesissthabbinddLe2 Rl Thejroethodainarises:
domai ns to other variable domains (e.g., diabodies),
. const afd) doprividing arstaningtreioeﬂcm@s nbelefd gcid$ @A8ading a Vi
Al t hough the enbodinents illustrated in the Exanples -

CaBmairs whith [aBRd sﬂi@f lae'r'nd?@io"r_cquVHz 8P4 oflcottdIRs EZ@DM 20r3 té

skilled artisan w recogni ze that alternativ

eggqg'lggga.s may conprise. anti gen-binding fragnents
containrng 37 WD 2004/ 083249 PCT/ US2004/ 007444 only a
single fromeither VL or VH dgmai n. Either one of i
the sifyl e Eﬁﬁﬁ]ﬁ'g gjRee eplacing F*@e&ﬂ%& Mo rRgian g thesstarting
be used to screen for conplementary donmains capable
ofepesioirerthha nwsledbaeid renspdiicr ar amind geid-dequetineg as substantially
fragnent - capable of, for exanple, binding to IL-21 R

The setowdverain foay \ReCBER 0P br Sheildily apiradecidiepphoie;
screeni ng nmet hods using the so-called hierarchi cal

dual  @Qnbi aRireEiag tl@é’ﬁb@l@ﬂ“aé‘&?%tgﬁgﬁrdoﬁcmﬁo%ow-

In this approach, an individua y cont i'ng’

com o 11 S9ebuR 3 SDeBhE BRubntiitnd fabBldiEindpings o 121k

or H, and the resulting two-chain specific '

ant i gen- bi n¥fiihg domain is selected in accordance with
phage display techni ques as described. [0094] In sone

al t er @i veresRyRiIG e spedificantigen-pinding fRagmehboueseic acid
can be encoding it. |

[0088] An analogous method in which the V. CDR1, 2 or 3 of the invention
is combined with a repertoire of nucleic acids encoding a V. domain which lacks a
CDR1, 2 or 3 or contains a CDR1, 2 or 3 to be replaced. .

[0089] Using recombinant DNA"methodoIogy, a disclosed CDR sequence
may be infroduced into a repertoire of V}, or V. domains lacking the respective
CDR (Marks et al. (BioTechnology (1992) 10: 779-783). For example, a primer
adjacent to the 5’ end of the variable domaiﬁ and a primer to the third FR can be
used to generate a repertoire of variable domain sequences lacking CDR3. This

repertoire can be combined with a CDR3 of a disclosed antibody. Using

analogous techniques, portions of a disclosed CDR sequence may be shuffled
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linked to a protein (e.g., albumn) by chem cal

cross-linking or reconbinant nethods. The discl osed
wa@pdokbogatses may al so be linked to a variety of PCT/US2004/007444

nonpr ot ei naceous polyners (e.g., polyethylene glycol,

gg{:ﬂﬁ%@?ﬁh@ BFC@g §€gltjeer‘rf]%{es Myﬁﬁ%ﬂ@@'@ @gv@gy%pertowe of
g Ablicids RAGuohG o it 12487 Edie™ fgp<iiia &t be exprossed

conjugation to a, polymner, for exanp Ie to I ncrease
t Hb? MOghYStey %thrﬁfbpb%ﬁﬁ dispiay @leisﬁﬁbeth‘eW@ Q2401047) so suitable

pol ymers and attachment nethods are shown in U S
Pantigéwdinding bagiedts that Bihd3®71L-21 R 8an 285 elacted.
4,609, 546. [0095] The disclosed anti bodi es can be

modi i gEDI0) AR Bhektive |u3§é§$é(ﬂ1@dm Qﬁutabaﬁé&é of tlgi disclosed Vy
| east one carbohydrate noiety can del eted or

o S o0 sm.éaasg%% G S L

S??ﬁe%%ﬁ 1Ryl & Biotniane F?iF? &t eﬂﬂafﬁ%@asrﬁ s8ah4Proc. Nat.
8} g C rboh drate 38 WO 2004/ 083249 |
Sé@‘owﬁ 92)rﬁﬂ 867653580) he cheni cal.

enzyrmtl C coupl ing of glycosides to am no aci d

r esi duB¥)9d{ Anbthenmeéthod wises eliredDTRITAGETRRS aﬁt@e/md:dl@s@i Vior Vi
al. (1981) CRC Crit. Rev. Biochem, 22: 259-306).

Resqueaices! Suhbieblidigabs ar@u@clcﬁs@dwsa}b%% &&il. (Proc. Nat. Acad.

acconpl i shed chemcally or enzymatically (see

2951 USSR SRR Sp L L MORRYT. 1590 20
T, l. 1987 Met h. E ., 138: 350).
[%%t%?%/g et a ( ) t nzyno )

et hods for altering an anti body constant

regi on_ar kno in the, art. Antibodies with altered
funct i 9?13 ortioy pta Yariable dapginrwil compssecaitienst one CDR

l'i gand such as FcR on a cell or the O conponent of
cegeabatantially aseseirad lhleeein @and, ophivmallyn intetvehirasirarnework
amno acid residue in the constant portion of the

amegidrsdyomvthe v pordV/ f lemeltis desétiie Hepinl. He poribh may include the
388,151 A, US 5,624,821 and US
C-terminal half of FR1 and/or the N-terminal half of FR4. Additional residues at
the N-terminal or C-terminal end of the variable domain may not be same
residues found in naturally occurring antibodies. For example, construction of
antibodies by recombinant DNA techniques often introduces N- or C-terminal
residues from its use of linkers. Some linkers may be used to join variable
domains to other variable domains (e.g., diabodies), constant domains, or
proteinaceous labels.
[0093] Although the embodiments illustrated in the Examples comprise a

“matching” pair of Vy and V. domains, a skilled artisan will recognize that

alternative embodiments may comprise antigen-binding fragments containing
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5,648, 260, the contents of all of which are hereby

i ncorporated by reference). Simlar types of
w@bdogns®2ions coul d be described which if appl i BCI/US2084/007444

murine or other species anti body woul d reduce or

e'dh? ﬁ@fr@lé OBR #oni Eitdr \Ansr v 8BREIn. FE“th@?‘éH@ 'o?tr}é élngl% chain

pos o alter the affinity of an Fc region o

a n G

" 3bkbAe actfefandliy %ﬁ‘a@#ﬁﬁn B3 yedtp r%é‘b fPe(;F%Hé‘f&ﬁe“taW
altered by replacing at | ea ope s eclfled resid

widemaing capakle of fermyiag adie- i%m»aﬁgs e apkigan- ammg [ fragment
functionality on its side chain, or by introducing a
clcapgklé dfufortexanyile,drindipg te HoR1Rs Thesaremnéngomay be accomplished
aspartate, or perhaps an aromati c non-pol ar residue

S endispial acpsdnigg nisthods nsing the yptealbahigrarchical dual
albgmhﬁ? (seg Z g., rﬁggs 624, 821)g [ 0098] For exanpl e,

r % Hﬂﬁhé&@rné?&d&kﬁﬁcﬁ%éc ah WO“@/G?}‘%&E i B 8 I‘décﬁ ngn

constant reglion significantl y I Its TEC I t meht

HGEF Ry heinli atySe H ot s cih eld#ﬁéezog@ gocta
US 5,624, 821). The nun‘oerlgé% of the residues in

h@ﬁvlp@ﬁehbﬁa ofioirresygngasinghesethepchain Al sy 3y ond the resulting
PCT/ US2004/ 007444 index (see Kabat et al., 1991

s tweghairmspecitic aptigar-bindirgsdomain isteelested s ateardance with phage
site and it is believed that the presence of

c aligpidny thohhitjues asededoripddf or Fc  receptor bi ndi ng. Any
ot her substitution at this site that destroys t he

gl ycosl{d)@éﬂ@ﬂ soffld ﬁtérﬁaiﬁ\ﬁi ér%b%@nrﬁét‘\@etrfé a°'r'1tm(§.-2*i R antibodies can be
decrease in lytic activity. Other am no acl

Ciik *c*éé@?fa‘%wsfe B PSS 1480 par
kno I bi.n n to the Fc. ion of
istBe6s o $he istloseslanisp s ey 85 befiphSa S Rudriehed
antlbodles can be produced whi ch have a reduced
i moBpeieingreais Rolymers (e dodisiynthylepe giyealpaypropyleas glycol, or
been shown that in human 19gG3, which binds to the
hpotyoxialkgkemes) R maanerstset forthanyi dgP atent RBS. 4 64G18385; 4,496,689;
destroys its interaction with the receptor. Mitations
01,30, 844,690,434 7703 7931 1928 dr4,179,337. The antibodies can be
chemically modified by covalent conjugation to a polymer, for example, to
increase their half-life in blood circulation. Exemplary polymers and attachment’
methods are shown in U.S. Pat. Nos. 4,766,106; 4,179,337, 4,495,285; and
4,609,546.
[0095] The disclosed antibodies can be modified to alter their
glycosylation; that is, at least one carbohydrate moiety can be deleted or added
to the antibody. Deletion or addition of glycosylation sites can be accomplished

by changing amino acid sequence to delete or create glycosylation consensus

sites, which are well known in the art. Another means of adding carbohydrate
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the hinge link region of an anti body (e.g., replacing
resi dues 234, 236 or 237 with Ala) can al so be used

W 200a08xree anti body affinity for the Fc ganma RIT/US2004/007444
receptor. The nunbering of the residues in the heavy

1 9Bt 378 Satrled Sy B ool oW Bhs e & i acid
areiYerifelanibolyeed USRS and ewun ot Abi(0RE CRC Crt.
region of the CH2 domain, are described in WO

9 Rex9 Birhem. MB2:(26P-806 5 Remuyals carbohydate mdieties can also be
contents of all of which are hereby expressly

i accsrpplisieziochymicefllg oe eaeymbiiddll] (séb ¢adrhubtidini etsal qf1 987) Arch.
this invention maybe tagged with a detectable or

f j i I . i | | | . .
SRR R LA, [y Hbthahe o 11,

of HEEHER Rl o IS, Zn il W aF R 300 ™

-t holULT Wehod i lieing anvantionl capafant degivh e known i the

described above are not all-exhaustive, and that nmany
oaferAntibediascuith eleres winehion (ig., edtered sitinity éer an effectar ligand
in light of the teachings of the present dﬂsclosure.

Ngotieias FAR ofs 2 dgllarithg Gihdomppnesisofavnipletrens). can be produced by
[ 0103]. The di scl osure, provides isolated nucleic acids

eRgNEbing at st ShedRPBhdd EdshAGE RSthe WoRistit: [p@rfor6f e antibody
may conprise DNA or RNA, and they may be synthetic

SR iefay96siBAbi6aL ), EP JREPPIAADIS 6 BOMRLA' Sl

or par fleren oan e~’'sequence as

set. Qu ei n_enconpasses,a, DNA nol ecule with the

S Beadd 2o 1€ nfRtts CEAT SERLE e nethy e mripled b ererence).

w th the specified sequence in which Uis substituted

f Simitar typa® af aligraiiops soHlgder describgsl whichdicarpliedHata murine or

conprise a codi ng sequence for one, two, or three

Cbiies spaci¢kl ahtitrady wauld/ redioeadmelintinatsositriilaa furmtisns.

thereof, as disclosed herein, or a sequence

subst a[goo] Fur esample; o istfoesleotd ftdt-the affinity of an Fc region of an
antibody (e.g., an IgG, such as a human IgG) for FcR (e.g., Fc gamma R1) or
C1qg. The affinity may be altered by replacing at least one specified residue with
at least one residue having an appropriate functionality on its side chain, or by
introducing a charged functional group, such as glutamate or aspartate, or
perhaps an aromatic non-polar residue such as phenylalanine, tyrosine,
tryptophan or alanine (see e.g., US 5,624,821).

[0098] For example, replacing residue 297 (asparagine) with alanine in the

IgG constant region significantly inhibits recruitment of effector cells, while only

slightly reducing (about three fold weaker) affinity for Clq (see e.g., US

5,624,821). The numbering of the residues in the heavy chain is that of the EU
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sequence at |east 85% 90% 95% 96% 97% 98% 99% or

hi gher identical thereto, or which is capabl e of
whyirioghizzd ng under stringent conditions to thePCT/US2004/007444

sequences di scl osed). [0105] In one enbodi nent, the

e n i oé}t ﬁg oK of ﬁp}cq 651 59@5/%3 n ‘T‘El QIEergﬁon fi%%ﬁS% fie  glycosylation

g heavy al n an a|n variable’reg
ti body hav st one.

o ritgand femeé'ﬁgeimﬂﬁﬂga as%w@rﬁa%e%drg S ARG o Fo
5 6, 7, 24, 25, 26, 27, 50, 51, 52,
54eceg;gor lglgdmg@ g’\nyygthey §ub$l;gtut|qn3 at ggs sge theggiesg@ysglme glycosylatlon
91, 104, 105, 106, 107, 108, 109, 122, 123, 124, 125,
133e iﬂélje\lbm:ausela similar dled;EeasMA Iyﬁtdadtﬂﬁyo@theqaeﬂmreacid
encoding a CDR which differs by one or two am no V

aeu6§tuthf|@ﬁ@s teh? SRENGIAG &M yIGFE bf :l@%ﬂjuesfmraeel 132 )and 322
mbodi nent s he am no acid sequence of |nc udes

O oA ORI Sl g

PCT/.1US2004/ 007444 i-n.SEQ ID NO 4, 5, 6, 7, 8,

anﬁg %E% Sege. %5“5%8%?2%0 51, 52, 53, 54, 55,
68, 69, 70, 71 .72, 73, 86, 87, 88, 89, 90, 91, 104,
105, 108099 dodifiesantibedies san bejpreduged whighshave g reduced
127, 140, 141, 142, 143, .144 and 145. [0106] A
ninteesationatith almfceracepter.oﬁby exampla, gascheemslown ikat in human
heavy chain variable region, or may al so encode an

angGhaghich ibitts torthb rivyars Faiganifa R BRdcept@dtdnging Leu 235 to Glu
operatively linked to the corresponding variable

r %%b%y? {/ﬁ ||ﬂ@|%ct|8mﬂ” R eceftor! Mltatdid 8n \éGHjc%m 6r close sites in

I'nked to a constant region

frﬁ@? ﬁg@ﬂ@&gﬁ&on nggqrbﬁ %p@/nqsesga; Le&l%&h@nﬁ%ﬂ R%%ggg.g% or 237 with

| anbda t In a oth r enmbodi me heavy chain
v AN AN ﬁ@éﬂeolﬁs affect gnfRedy @Emgy%@ratw Réhagmma R1 receptor.
constant region of an antibody isotype chosen from

| gBe(rmurgberingydiithelrgeiRluesdicte hg@a) chaiglig baged jn thgA2U index (see
gD, and I gE. The heavy chain constant regi on may be
akadbatef el. 9199 1asuprgizl) i sot ype. '

[0100] Additional methods for altering the lytic activity of an antibody, for
example, by altering at least one amino acid in the N-terminal region of the CH2 '
domain, are described in WO 94/29351 by Morgan et al. and US 5,624,821, the
contents of all of which are hereby expressly incorporated by reference.

[0101] The antibodies of this invention may.be tagged with a detectable or
functional label. These labels include radiolabels (e.g., "*'l or ®Tc), enzymatic

labels (e.g., horseradish peroxidase or alkaline phosphatase), and other chemical

moieties (e.g., biotin).
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[0107] Nucleic acid conpositions of the present
invention, while often in'" the native sequence (of

w@e DNAvog24genoni ¢ DNA or m xtures thereof) exceptT/Ii82004/007444
nodi fied restriction sites and the Iike, may be

g}Jg \6/l|t Sgo L@l’l %ﬁgeoéﬁ%ﬁ@ @S{Nep%? %Igg[?@geglag m E@% ﬁ?‘q#‘@ aélons described

ations, o aci d sequence gs desir
RbBup e o Rl-oxievaibte, ded auenE o4 JBSH RTINS 76 Obvious to a

identical to or derived fromnative V, D, J, constant,
s wkilled estisandindight of thecteashingsraf dbe peesent Hiseiassrei n ar e
contenpl ated (where "derived" indicates that a -
sduoleiceAcitls, Glohingphnd ExpressictnSystamsinot her
sequence). [0108]. In one enbodi nent, a nucleic acid

di ffer g%(ﬁ%f]g'he (ﬂﬁél&%l% phovidRd st m%m'agg%r e%riééﬂging)fhe

del et i romthat of the sequences provi

s U M oetis, 2t RS 840Wiey S5TpH0EPor ey and they

PCT/ US2004/ 007444 but | th 1% 5% 10% or 2 .
£ e SYOPHGdcomplately S BRIV OE resebidieh (Sometely or partially).

necessary for this analysis the sequences should be
alRejereticede amudlenlide sequansgyas setowit dareio enceapasaesa DNA
fromdeletions or insertions, or msmatches, are

cmtﬂédﬂeeﬂittﬂihfefwwfiwsseqﬂwmél ahe reaoompaas/esba RNAanolecule with
nucl eotide(s) encoding a non-essential residue(s), or

t tﬂ"?e Qbéélﬁé&@éﬁu&?éé ||ﬁ6\/vﬁ|cﬁ@§>e§0’c§tlh)t§d $tbpti tution(s).

The di scl osure al so provides nucleic acid constructs

th o
expr o8 f?ﬁf?f*TA"’ssEWdBOd% %&é‘c%? R P3{pligk Gkl sequence

cleic ac d re n . —
GSss ihe, oo Fee PR BuR At %{n%%@[\géfq%na@r empinagiass thereof,
at | east one nuclelc acid construct described herein.
Apssligniosediberein, oriensequancedribstantislkidenticakthenelodew., a
protein(s) fromthe nucleic acid(s) conprising

seqqeenee atleast 850 908, &5%, J8fk, 88V 88 %, @9% ios digher |dent|cal
cul turing host cells under appropriate conditions so

tF Wgﬁ( %Qﬁﬁcﬁ Recayydi€ bh hybidizihb Qindet bRirfgeAt tnditions to the
sequences disclosed).

[0105] In one embodiment, the isolated nucleic acids have nucleotide
sequences encoding heavy chain and light chain variable regions of an anti-
IL-21R antibody having at least one CDR chosen from the amino acid sequences
of SEQ ID NO#4, 5, 6,7, 8,9, 22, 23, 24, 25, 26, 27, 50, 51, 52, 53, 54, 55, 68,
69, 70, 71, 72, 73, 86, 87, 88, 89, 90, 91, 104, 105, 106, 107, 108, 109, 122, 123,
124, 125, 126, 127, 140, 141, 142, 143, 144 and 145 or sequence encoding a
CDR which differs by one or two amino acids from the sequences described

herein. In some embodiments, the amino acid sequence of a CDR includes

conservative amino acid substitutions of one or more amino acids in sequences
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expression and production, the VH or VL domain, or

speci fic binding nenber may be isol ated and/ or
wEeos0srd usi ng any suitable techni que, then uBEHUS®04/007444

appropriate. [0110] Antigen-binding fragnents, VH

asfban HLSEQTBI NS:4,®)®, gneodi 918, 2914 e5CoFCS
mol ecul es and vectors may be’ T sol é?gdggh ?’o‘?ﬂpsuor’i5f1i’ gg 53, 54, 85,

;F@EE?QZQ’L%?&% ?Fﬁ?fﬁ??f #fﬁ"i{%@% 8?21@%%@3?5 ?hbid’@éf 09, 122,
o2 280 1R a2, 100 B, e 1anch AGud4Bor Jpopt ' do

with the require function. [0111] Systens for cloning

and ex P H&liApuglsiogsipmayesndadezoniy thetightathaiost the heavy chain
cells are known in the art. Cells suitable for

pvadakblerrggiom; obotiyeaisaeacdés anidrtibody fighf 6 héxa EHdin constant
Fernandez et al. (1999) Gene Expression Systens,

iAﬁ@éqiem SperBies§ linRES to tHe &5rt&d on'aeiﬂq g%}#aj)éé‘\?@ioﬁ.e i Sne

ude mammual i an cells, 1 nsect c

2 444 . t. [ 1 east .

coltHRASAS Nl AR VBl rebiof 11T e o 4&RRatentpoion

C{'n vai lable in the art fO{ het er ol ggous )

pg {}%eébﬁf’ﬁ‘ea gQBP%QE Pd%mPaélqmé any fegiery tline lighé chain; eanstant

(e.qg., NSO, HEK293 cells, Chinese. hanster ovary

( N gy lso b hyerenkappeler laebids, typabin aaotheeembodiment, &
[ s, s, S

ki dney cel | oocyte cell and cells froma

t heaggerio vaniabiel regiang(V) mistinked tor hbavy ahaif @ohstdnt region of an
one enbodi nent, the MJF and MJlL1l anti bodi es are

eaptilesiegotypetdR6aER i [EOEg.) |g_e1,' e ibggﬁ,il%cga)i, é%Mb loAs, IgA;,

enbodi nents, nucl ei ¢ aci ds encodi ngthe

Ui, IdMaREE. Olngt
t 'i@?sue- s%ec?‘f‘}l]%ﬁ%ar\g)n@?azﬁ CPEQ%% réﬁ?&m ée §ngﬁ?(lec9" an IgGy)
piggﬁ@teer) and the anti bodi es are produced in
transgéni c animals. For exanple, antibodies are
secr etﬁq kg o the mlk of the transgenic animal, such
as a 18 @Hﬁ'ﬁtc ddcopnysitionss the peesent groeention, while often in
rodent. Suitable vectors may be chosen or constructed
tiheqwivaisequspee (of GANA regehatric DN quatixieses ineedofiiereept for
promoter sequences, terninator sequences,
pabsididdmesiniction sikes|drd €6 like, may be mutated in accordance with
standard techniques to provide gene sequences. For coding sequences, these
mutations, may affect amino acid sequence as desired. In particular, nucleotide
sequences substantially identical to or derived from native V, D, J, constant,
switches and other such sequences described herein are contemplated (where
"derived" indicates that a sequence is identical or modified from another
sequence).

[0108].In one embodiment, a nucleic acid differs (e.g., differs by

substitution, insertion, or deletion) from that of the séquences provided (e.g., as'* -

follows: by at least one but less than 10, 20, 30, or 40 nucleotides: at least one -
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enhancer sequences, marker genes, and other sequences.
The vectors may also contain a plasmd or viral

whamkogne? For details, see Sanbrook et al., ROI/ES290E007444
Cl oning: A Laboratory Manual, 2nd ed., Cold Spring

Hayup fsssLABAM@L 05%, 16‘7@652@%&%@% %%tl@%&%ﬂﬁé&ﬂﬂect nucleic acid).

t echni ques used vectors, incl udlng
S W@r.t@'ﬁ%@%%séﬂéfedes & Efblly R GRLRY maximum

Pr ot ocol s |,n Mol ar BIO|O ond Editi on,

AOITRIPOY. o fLogbec Ut 3oqsiipenitay deelims qrivasions er mismatches,
A further aspect of the disclosure provides a nethod

ofare ﬁpﬂﬁléat@(g@lffef encasuclhg diffaeanee may be atesnudedtide(Epencoding a
eukaryotic cells, suitable transfection techniques

mapniessendel miduaésr) oh teptiiffersndebiiby Bexd tanservative substltutlon(s)
el ectroporation, |iposonme-nediated transfection, and

t ThesHsSEIbs @ 4186 "[b@oﬁééé AYEIEISad cBRSR al]JCtSWl Fﬁésf?ﬁ‘m ?gg?smids

vacci ni a or baculovirus. For bacteri cel , Sul

}%P@rgl{ a c:| tlélé} ﬁ}“@ ﬁ%%( czagség tgg\{vﬁﬁﬁoc%%&%@gﬁeast one

electro or at| n na transfection using

bQUEEG es‘g@ f&8luct i on may be foll owed by a

sel ecti on met drug resistance) to sel ect

cel I s 1G9 ]J&\@t@lsﬁostur@ fuibeeprovidssda hesotahaatomprises at least
Deposits [0113] CHO cells transformed with vectors

coneaiucieig abdrcdrestugt desdribedaratein. ghilso phevided ang tﬁa'lﬁﬁethods of
cells transforned with vectors containi ng MJL1l heavy

anrthkin@tHe eheddbd potEinds ROR flfédnlﬁlﬂelw c%rﬁ@@;sgi’ngastequence

Ameri can Ti ssue [ture’ Collection

L iR & G copropriat

vd, NMana 0, US A, of
{;p{& §”§§°§‘%F%B@&F & PBJI;GL'E]A}@(H&%@ inuclefc %'thtsﬁe Bwings

that act as antagonists to |IL-21 R can be used to

r BYRreseionANg grpductae. the-\21omY ingemaine @r spacifie binding member may

response, such as, one or

be isolated and/or purified using any suitable technique, then used as

appropriate.

[0110] Antigen-binding fragments, Vi and/or V_ domains, and encoding
nucleic acid molecules and vectors may be isolated and/or purified from their
natural environment, in substantially pure or homogenous form, or, in the case of
nucleic acid, free or substantially free of nucleic acid or genes of origin other than
the sequence encoding a polypeptide with the require function.

[0111] Systems for cloning and expressing polypeptides in a variety of host
cells are known in the art. Cells suitable for producing antibodies are described

in, for example, Fernandez et al. (1999) Gene Expression Systems, Academic

Press, eds. In brief, suitable host cells include mammalian cells, insect cells,
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nore of cell proliferation, cytokine secretion,

chenoki ne secretion, and cytolytic activity, of T
w@eiokmes32® cel | s, NK cells, macrophages, or synpui/ak2004/007444

cells.. Accordingl y, the anti bodi es of the invention

p?"ﬂrﬁ?& aﬁf‘%‘ﬁ? o4fiy: i#’_‘é%'%é}i??%‘ﬁé'%%q oE” g8l Mppalign gl
RIS I RS o leripgei BRP e ie: S5 Sapiopiaglde dmphocytc

cells thereof , . and, thus, can be used to treat a

vaell dogs (2., WRY HIEK3PE eplls, £phiness hamsien ovary 4EH@) cells, COS
di sorders. Non-limting exanples of imune disorders

t balls,ddela bellg, baby ddimstet kideey bells, aoeyteotells, antieRils from a
transplant rejection, graft-versus-host disease,

altﬁaﬁégemé driirRal, @@”ﬁia?nmahp@plﬂwéﬁbl @élgym &wgmwﬁmw&e MUF

di seases. Aut OI nmmune di séases may i ncl ude di abetes

TEhkiNIUF 4 PibBEeS ! dreShBRIARHSH HERAAHILNBHG R Pbier

juave urrat oi

ost oarthrjtis, sorlatlc itis, ,and 0si.n

imens, ntiisliatis snéadbndbe ontbes s or i lveniar are placed
45 WO 2004/ 083249 _PCT/ USZOQ4/ 007444 __
eHodphtiiesigndral of g tissyespreiiic prgnataerde.sya teammary gpecific
eryt hemat osi s, cutaneous |upus erythematosus,
aptanatennand the antibadies adeproaiuced $n {ransgenic rgiragiBpiRor example,
dermatitis and eczematous dermatitis), psoriasis,

Shabgbsdies afy BEEEd intGhe (ilRSF YsH ﬂgn@]ém&‘ aPirdhE 888F as a

and ul cerative colitis), asthma (including intfinsic
a I
vﬁ{éﬁu ¢ 8ol B ofseEPLooBerTaRRt MBuliile yeotgrs may be
VOUS S ase that is .characterize
%9%%3& w?&wgecf S SRerPriEiRdsoH o tory srauefoes, inoluding
material that insulates nerves and is needed for
pPEYEPIER SPGEENEAF: teANNAToR SPapRRaSo ROLRsENYledisn|seguences,
an i mmune response that is dependent on IL-21 can be
t enbarcensdeguencés raatkeb genes, anttothensequencess Dlie vbcters may
invention. In the experinmental autoi mmune

eats@pimltamlaSpléEﬁiﬁi ofViigieoavkBehe.f For AutdilsPs6e Sanfiresk &t al.,
(Tuohy et al. | munol . (1988) 141: 1126-1130)

_Srﬁ?/gﬁ%%utﬁ%r ?'onlrfgll \ LB %rz/ {\@%@g‘%)ﬁ@@ég Iﬁgaﬁ‘?‘@%arbﬁpﬂabomtow

t f:’?@gsnﬁ%%).f I\/[Engl s‘%ﬁlghed techniques used with vectors, including the

manipulation, preparation, mutagenesis, sequencing, and transfection of DNA,
-are described in Current Protocols in Molecular Biology, Second Edition, Ausubel
et al. eds., John Wiley & Sons (1992). |
[0112] A further aspect of the disclosure provides a method of introducing
the nucleic acid into a host cell. For eukaryotic cells, suitable transfection
techniques may include calcium phosphate, DEAE-Dextran, electroporation,
liposome-mediated transfection, and transduction using retrovirus or other

viruses, e.g., vaccinia or baculovirus. For bacterial cells, suitable techniques may
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MJ11l injections prior (and continuously) to EAE

i nduction profoundly delays the onset of the disease.
wab@4as®2iebodi es of this invention may simn | arlpChES2H8€07444

to treat nmultiple sclerosis in humans. [0116]

il ESichin %h%ﬁ?@ﬂ?é}%% e hq?gpeﬁaféﬁf é%ﬁﬁ‘éaq%%qﬂon using

r t formof ar itis, |nvoIV|n i nfl ammati on
&@Eﬁf‘é{&p\h@gﬁ qqﬁl@ngp%beé@"q‘fg@ﬂabz‘t@eﬁel@ctlon method (e.g.,
menbrane that i nes the joint. The inflamed synovi al
mekithg senistahcentol seledtiaedis disattdomtainithe nankic acidages
joint cartilage and bone. Studies show that treatnent

oBisloyigabDeposits and macrophages with |L-21 induces
these cells to secrete cytokines and chenoki nes

i IR0 AT PR M e oo
V\%?\ﬁrhgﬁlggﬁ?lﬁ iaﬁd Hmﬁﬂ% %‘rabfg)gg;ed ﬁ\ %3 g&%gfyz 8t)alnlng MU11 heavy

h 46 WD 2004/083249
PEnAUGED0AA Do MR APpoStsciom Hagda o PJ03 afAmerican Tissue Culture

cont| nuousl_zé to Cl A induction exacerbates the
diGadlastion (AHSER ainder mspestive Bepbsit Dielsignation Myumbers PTA-5031 and
cytoki nes and chenokines, and nmore inportantly,

| PAAe8080. G‘hemeﬁeeﬂﬂhbl dupositen isMug0e USiserity Bivd, h\ﬂénassas
are dependent on IL-21 may be treated with the :

am poficeuefathis invention. Simlarly, the
ant 1 bodi es and conpositions of this invention may be

u t Q) arthritic diseases in
hgﬁ%ﬁs&'&ﬁﬁ?g &éﬁg'p éﬁngérej ection is the

[ rmuno e non ere tissues froma dono

are sp ﬂf‘ﬁ ?‘QI’“IHB ﬂg{%ﬁﬁ? H}ﬁtlﬁﬂﬁ@”@QQ'BStéftoﬂlkr@ R can be
host. The principle "attacking" cells are T cells,

WHEE@ torT wlateraid@@ﬁtm I IRmediateddmnaame respokise, such as, one or
nol ecul es as "foreign.” This recognition activates the :

Trweelof odil prblifepation, foytakims sesrdtior,asheineskine gatietion, ad cytolytic
cytokines and cytolytic proteins that wultimtely

destivigy of Teells B TRISEMNK cElI§ Shbérdpha e§1 dfe%ﬁo\olm kefyte

reaction (MLR), anin vitro assay spl ant

r BBy, tRE UrltibBHRsSfTRE fhvehtiBR $ak b\@ﬁ&d to inhibit the activity
(e.g., proliferation, differentiation, and/or survival) of an immune or hematopoietic
cell (e.g., a cell of myeloid, lymphoid, or erythroid lineage, or precursor cells
thereof), and, thus, can be used to treat a variety of immune disorders and
hyperproliferative disorders. Non-limiting examples of immune disorders that can
be treated include, but are not limited to, transplant rejection, graft-versus-host
disease, allergies (for example, atopic allergy) and autoimmune diseases.
Autoimmune diseases may include diabetes mellitus, arthritic disorders (including
rheumatoid arthritis, juvenile rheumatoid arthritis, osteoarthritis, psoriatic arthritis,

and ankylosing spondylitis), spondyloarthropathy, multiple sclerosis,
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suppl emented with I'L-21. MR and transpl antation
nodel s have been described by Current Protocols in

WO popgjosd2egy, Second Edition, Coligan et at. edBCT/UIZH4007444
Wley & Sons, 1994; Kasaian et al. (Imunity (2002)

i s T
R BRI AR IRS RS topic

transplant rejection and rel ated diseases (e.g., graft

v eEmetiinand gesemalas Aematiil Reesesi: Sjaurpeisdiyndrome, IBD
IL-21. [0118] System c Lupus Erythematosis (SLE) is an
alinelusingherefite disease radadeenaiize dolitis ) Asthpree@eciadingfintrinsic
aut oanti bodi es, including antibodies to DNA, nucl ear

aaetmaaandwm@(rjgib ethned e eplepb ®drifa ald 9aScamsoant i bodi es
are associ ate with tissue and organ damage. The

e, MR ) 8Os
Iy e R

this invention can be used to inhibit the IL-21 _
w@ﬁuéﬁt@a ”sé\ﬁsmqa isesgdesh fop peaparingsver funstips. dnftaremation that
cells, and treat SLE or related diseases in NZB X NZW
niesulistfram mousenukisspoose $ha)is depemdent aylls2Debadsstreated with
in Laboratory Animals, Gershwin et al. eds., Plenum

Pthees antibckiésl ine compoBitiohe of thi8 1hAntiBRt 1R ese expefimbhia
i nvention can al so be used to treat

h¥oRsimARird @rli@atdh\éﬁtiéi?A?Eﬂ%%ﬁi@?@#éﬁ@%@% féi*«%%sfiﬁ‘f‘fuohy et al.

activity of |L-21-reSponsive

n ‘%gl astli évﬁgéﬁ} ig%:fm{] %@og&bgﬁggglfah%nﬁrﬁ)lluﬁggﬁ) 432:2393-
o4} £ Bpp SGRUGHE | Col Irrighl. a1 5 - Lenreatment of mice with
{ UG-G migction peib @nd eentinuesish i EAinduchym porfapndiiays the
Cutimatiofthe g?se(agé.g Thegﬁni%ggﬁéfﬁh;sgnxg& ﬂr‘r:%ytSMiléIW b @sed to

treatment of various |eukem c cancers
treat multiple sclerosis in humans.

[0116] Arthritis is a disease characterized by inflammation in the joints.
Rheumatoid Arthritis (RA) is the most frequent form of arthritis, involving
inflammation of connective tissue and the syhovial membrane, a membrane that
lines the joint. The inflamed synovial membrane often infiltrates the joint and
damages joint cartilage and bone. Studies show that treatment of synovial cells
and macrophages with IL-21 induces these cells to secrete cytokines and
chemokines associated with inflammation. In the collagen induced arthritis (CIA)

mouse model for rheumatoid arthritis (Courtenay et al. (Nature (1980) 283: 666-

628) and Williams et al. (Immunol. (1995) 84: 433-439)), treatment of mice with

46



i ncluding, but not limted to, acute pronyeloid

| eukem a (APM.), acute nyel ogenous | eukem a (AM.) and
wa@ kooensr49yel ogenous | eukem a (CM)  (revi ewedPCTIUS2004/007444

Vai ckus, L. (1991) Crit. Rev, in Oncol./Hemotol. -

285 et oo S A HIRACL SR the csase
re not limted to, te | ynphohl astic | eukem a (ALL,

mﬂﬂgﬁaﬁﬁ@ﬁ?&@'on@fﬂﬂ@ﬁ@@tw&ymnqs Ane ehgmokines, and more

chronic | ynphocytic leukema (CLL), prolynphocytic

| dmpentaatly Ancieaskdidiseasel resuking drana inFLIDE, reaponses that are

Wal denstronis nmacrogl obulinema (WM. Additional

f afependentieh ilgRamay pepfeias withahe @ambbsuestdfwg Wl/é?ﬁflon
the present invention include, but not [imted

n‘Eﬂn"HQH King' shtibbY 183 MBbSiROKE hTan‘?/l o tsed to treat
a?r] Eem al ﬁ ? @ ou

adul t cell ane

ccﬁA 0”@3%_ r{tlgl% I ar r nuI ar I ynphocytl c

| euke ona and variants

t her eof 2004/083249 PCT/ US2004/ 007444

Conbi ndP? %ﬁ Tvroe%lap t regaction is the Kanmerelogical phengmenon where
phar naceutical conposition conprising at |east one

arhissues frem &dgnor prajgpeniically “ataskedmy itimeursgeeiis of the host. The
agent is admnistered 1in conbination therajpy The

t peinajpye I'sttackirfglicelloard TerdlsNghpsé Tadeldeeaptofd rsioghBesthe
or disorders, such as immune and |nflannatory

d'o%ﬁbﬁ'@MHCTrﬁSIeb@fe@aé “?oreﬁgﬁg‘gSI fis el gn Jlbnhé‘&tﬁ/afé%“thgxlt cell, which

nmeans that the antibody co

RO RS BLR B oAl s o

al | iven ally,  at the onset
irteh?destioy b aBha odc brip tinied HEPROPRe reaction (MLR),
the tmo compounds may still be detectable at
efNda it agemceiirangnlanigejgctioneprolitesatsf moreesirongly when
[0121] For exanple, the conbination therapy can

| suppenertted edthitiLe2e BMLR and traBdplBntationndyels have been described
co-formul ated with, and/or co-adm nistered with, at

| @gCureérst Pratstiold m%m&ﬁ@bg9e§é¢®&28ﬁlbn @Bﬁgan et al. eds., John
addi ti onal agents may include at |east one
Wiley & Sons, 1994; Kasaian et al. (Immunity (2002) 16: 559-569); Fulmer et al.
(Am. J. Anat. (1963) 113: 273-285), and Lenschow et al. (Science (1992) 257:
789-792). The antibodies and compositions of this invention may be used tol
reduce the MLR and treat transplant rejection and related diseases (e.g., graft
versus host disease) in humans that are dependent on IL-21.
[0118] Systemic Lupus Erythematosis (SLE) is an autoimmune disease
characterized by the presence of autoantibodies, including antibodies to DNA,
nuclear antigens, and ribonucleoproteins. These autoantibodies are associated -

with tissue and organ damage. The cause of SLE is unknown, but the

occurrence of autoantibodies suggests inadequate inhibition of autoreactive
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cytokine inhibitor, growth factor inhibitor,

i mmunosuppressant, anti-inflammtory agent, netabolic
WO ndvitlog2ay , enzyne inhibitor, cytotoxic agent,PEntis2004/007444

cytostatic agent, as described in nore detail bel ow

v RT3l Onp ARUERIES FRcoriSoHIR AR BOR Mubbiari 6o be used
2LeTRIP ke (R Riotof aciiss o Abiatenait colibpea Busells, and

the therapeutic agents disclosed herein act on

pHERhRYE etglatad dissases dnNdBeXINZ\Wimide (the Riqusermagel for SLE)
and thus are expected to enhance and/or synergize
wimmuhelogfd Befestoin ltdimratory Ahimalt, Bershwibastistseds., Plenum Press
[0122] Therapeutic agents used in conbination with -

andsd) ér idlhitand.i bodies may be those agents that
interfere at-different stages in the autoi nmune and

b iAnE: t . I ' I mbhodi t,
2t ealrTo] AP LB ot B o An B8, RSB
-f . ith, . - admi ni d
TBoa Gt R T SR Eer L & reoponsve
c%t ki ne and/or growh factor antagonist. The
a ?'Ei:}%’h‘i’ Y421 Reipspongive gells oEnamplesselgitabr sellspegitidel acoplastic

inhibitors, small nol ecul es, . ligand fusions,
apelishoicherpaiopleietichiriyih, 0. o el arisingFraminty &l gielt BivspHYid or
their receptors or other cell surface nol ecul &s), and

" anythroichfir ey, o | IS theres A9 .
T R o pravdteth deAS ingredr aaaainles ¢ilcRticoniastio

uUgelrddis i i ' ' h =) L= R,ant i,bodi es

e iR [etbfiffo Paberk ind Wrhols orihe BIRRL 2Rg rrarow (e.g.,
St f at .least one interleukin (e.g., IL-1,

Y8R B lmBh s e 87 furaBhSieSk3In eqifaif empadigents, the

IL-17, 1L-18, and IL-22): cytoki ne&(te. 9., TNFa, LT,

ERigSeRt InvaRtions dirsofed i thegfeatment &k verioys leykenticsanseats

PDGF) . The agents may also include, but not limted

tipcluginga gwitnet Bmied éa, dastes pramyeloieciepkemid GXPMID), acute

i nterl eukin, cytokine, and gromh factor. Anti-IL-21 R

amyelogehess teukenis GANR.) andrdhrosie rng'/ém?éﬁkslhéaiewé@tig (CML)

(e.g., antibodies) to cell surface nolecul es su

QRByiewHIn Vs Bt T 2yt REE.in Bl /HEH b0l PHi267-07).

9, CD80 (B7.1j,
Examples of lymphoid malignancies that may be treated by the subject methods

include, but are not limited to, acute lymphobiastic leukemia (ALL, which includes
B-lineage ALL and T-lineage ALL), chronic lymphocytic leukemia (CLL),
prolymphocytic leukemia (PLL), hairy cell leukemia (HLL), and Waldenstrom’s
macroglobulinemia (WM). Additional forms of malignant lymphomas that can be
treated by the present invention include, but not limited to, non-Hodgkin’s
lymphoma, peripheral T cell lymphomas, adult T cell leukemia/lymphoma (ATL),
cutaneous T cell lymphoma (CTCL), large granular lymphocytic leukemia (LGF),

Hodgkin’s lymphoma, and variants thereof.
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(B7.2), CD90, or their ligands (e.g., CD154 (gp39,
CD40L)), or LFA-1/1CAM1 and VLA- 4/ VCAM 1

w@ Yuwss2hbkagi ansar et al. (2002) Med Res Rev PCT/US2004/007444
22(2):146- 67)). Antagonists that can be used in-

C@ehBdtith ‘I‘tha ti-1L-21 R anti bodi es described
herein r?a I ncl ude antagonists of IL-1, IL-12, TNFa,

(6124 | qﬁn gbb ot 2 pReA el F5RB0S0Sh comprising at
O O A o L o et o peramyis cnt Sasiministered

receptor inhibitors (such as antibodies to the IL-12

r T epmbinatioariierapyubl e thetanwsrlmeéwtfor traatihd patipotoyical conditions
t hereof. Exanples of IL-15 antagonists include

aok idizoddes, egeh 88 imhunkbart inflamnm&eApiRbrders! Thklerm "in
fragnents of the IL- 15 receptor, and |L-15-binding

pbehﬁilric}ftronEWfﬁ?é %6n xt htﬁa}é tﬁé‘l; REYHtDLIY gﬁﬁﬁwbgﬁop_ ang the

anti b es to - ubl e ragrrents

zﬁﬁefrﬁé%%%@@%&%é? 0, BB Simbhler LB, iver

C rc Res npl es of IL-1 antjagoni sts
i ﬁtﬂ“i] SOLS{YeRN weﬁli@lhcoﬁ@é\m FRAUSRGY gttsEpnset of
inhibitors (such as VWx740), IL-1 antagonists (e.g.

| edmimgiration &f Wﬁecqnﬁa@rppom¢ine fitstt of thmlwmx()mpaunlds may still
anti-lL- 1 receptor antibodies. [0125] Exanpl es of TNF

abeaipteitable atrafiestiee aohcdstehtRmstal tAAEité of Geatmbstran
TNFa, such as D2E7 (human anti-TNFa anti body, U. S

6, 258, ) i i -
05278 AP, JSEhson e o it at s o n

b A2 (chi ant
A2 PR oot Rerb BRI W n'e@@sr;’fo- nishzied W at 1eakt one

) : CPD$70), Ot h I
?Htebua@%ﬁs% SR ok e SRS oSBT gt one
fragnents and derivatives, such as p55 kdTNFR-1gG (55 -
kgytvkunerleblbﬂ@b groyth fagkergphipiter, énmuriostipptassamjantidntizmmatory

75 KATNFR-19gG (75 kD TNF receptor-1gG fusion protein,
Eagert, Tdtabolivinbibitor,serezyme iphibitér t dytotokie gt eatithtytésiatic agent

(1994) Vol . 37, S295; J. Invest. Med. (1996)
as described in more detail below. Such combination therapies may
advantageously utilize lower dosages of the administered therapeutic agents,
thus avoiding possible toxicities or complications associated with the various
monotherapies. Moreover, the therapeutic agents disclosed herein 'act on
pathways that differ from the IL-21/IL-21R pathway, and thus are expected to
enhance and/or synergize with the effects of the anti-IL-21R antibodies.

[0122] Therapeutic agents used in combination with anti-IL-21R antibodies

may be those agents that interfere at different stages in the autoimmune and

subsequent inflammatory response. In one embodiment, at least one anti-IL-21R

antibody described herein may be co-formulated with, and/or co-administered
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Vol . 44, 235A). Further exanples include enzyne
antagoni sts (e.g., TNF(X converting enzyme inhibitors

W@ Th@By328uch as al pha-sul fonyl hydroxanm ¢ aci dPCT/US2004/007444
deri vati ve (WD 01/55112) or N hydr oxyf or mam de

I(?@FBLJI e TNF bﬁi/gl%me 99@{0& OWtshee Lc)r aé?’nlﬂg'%rri\ﬁ, bﬂllesal&tagonlsts may

9 nt S284;
Q@Mmbﬁfﬁs. 343@%5’{ @?Morﬁwﬂm@%@%)ﬁg%ﬁ fusions,
-4%). TNF ant agoni sts may be sol uble TNF
QBB@'@S((@% incheytakingsr @r O\pjmctqr agrtheisregeptors or other cell

derlvatlves such as 75 kdTNFR-1gG and TNFa
c stitfece |nn@eemiz§):@nd1“acrﬂalnﬁlarhmart¢r9r@tol{ <2 @nd agariste thereof.
enbodi nents, the anti-I1L-21 R anti bodi es descri bed

her ei n [0128] Nun-heiting izt sids iop th‘éé@éﬁ’@tth@trbéﬁ b8 uikd i in

| east one of the follow ng: IL-13 ~ant agonl sts, such

agofMindldd Wih gﬁe ChI ?PtZCiRSarﬁfb‘y @égdr lgqgfﬁlnzlr}cdéqeolput are not

anti bodi es; ant agoni s suc

pBﬁ‘ﬁf?ti3@%@%&%%%@3%%}%4%?% e el 17, 1L,

thri % & Rheumatism (1993) Vol . 36, 1223) and
Aht |12! “_-: AL, illbd@, ds17ellg18, antt IL-22) cytokiren(ezed TNFa, LT,
anti body, Protein Design Labs, see Cancer Res. 1990

VEMAP 8D 66): GRISGSEY2n0d grvh H@d&toﬁ@‘f? FGF aﬁdlmd;Fsie%e agents
anti-IL 21 R antibodies in conbination with

Bb fidlute, Mt inoEhiteA b béﬁtggénléﬁctg‘ dtieast one receptor for an
- CE9. 1/ SB '210396 (anti -

RIS S o bR T R b oo e
(Ei)méhﬂdg@tﬁ’ bﬂ}”ﬁ{ﬂat@?{e@ E%{t@\,gg}/esg ?g 3&‘;32@3%% (gtsqlfécl:qulgss such as CD2,

and P-sel ectin coprotein |i gand (PSA.); and
E%f? IR DD, %@iqcﬁw W@gémsx@oﬁeecaﬂo (B7.1), CD86
g. , anti bodi es). The anti- inflammtory cytokines

n@? 2h&IRRR aritheir (igande BeheGDMH4 ( g;iBQl@Di@TAjD SJ?QL(P‘A-HICAM 1
reconbi nant |L-10, DNAX/ Schering); |L-13;

[ 8@ VL A-YVB AL mﬂimamgﬁans%tr ot %ﬂS(QOQ@FMé@FReé kre?rkz'&) 146-

anti body can be co- fornulated wt

C@{ﬁd BnfdgOrS8 thdd ddh b&Uské ﬂ?&orﬂﬁﬁla"ﬁ% IWI ngllm B4R dntibodies

described herein may include antagonists of IL-1, IL-12, TNFa, IL-15, IL-17, IL-

268

18, IL-22, and their receptors.

[0124] Examples of those agents include IL-12 antagonists (such as
antibodies that bind IL-12 (see e.g., WO 00/56772, Genetics Institute/BASF)); -
IL-12 receptor inhibitors (such as antibodies to the IL-12 receptor); and soluble
IL-12 receptor and fragments thereof. Examples of IL-15 antagonists include
antibodies against IL-15 or its receptor, soluble fragments of the IL-15 receptor,
and IL-15-binding proteins. Examples of IL-18 antagonists include antibodies to

IL-18, soluble fragments of the IL-18 receptor, and IL-18 binding proteins (IL-
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I mmunosuppressant, netabolic inhibitor, and enzymatic
inhibitor. Non-limting exanples of the drugs or

WO nivithog2ar s t hat can be used in conbi nati on w PET/UR®04/007444
IL-21 antagoni sts described herein, include, but are

L5 1044 3 5 @ 9 Bl s
2 5eRB0b EoBiting 2T Hs5) inRBPeHoh psabcaoy, I+

Neuro Report (1996) Vol. 7, pp. 1209-1213), Mel oxicam
Pianéagaresis (eok.dlhof é/cSNllélrhtRK,n%lMﬁﬁM)amlh)tRll (Immunex), and anti-IL-
Sul f asal azine (see e.g., Arthritis & Rheumatism

( 19e6pidolantiB&diedlo. 9 (suppl enent), S281);

corticosteroid (such as prednisolone); cytokine

. Lo e
suppr eg?rzeg Bahiples bf "FN'@%rﬁggglﬁ:sﬁgg&@é a%ﬁo%@ t8"TNF (e.g.,

i nhi bi f nucl eotide I's (such as an

i phihit 0 ur i ne~hBigsynt hesi s. ., Jolat '
. DDl PR 8L, i A ReER R At TRt . 6.258 562,
pyrim dine biosynthesis. (e.g., a dihydroorotate
o BARE ) DRSS IGIIP 5 03 AY idh 3956 et maniastigaiSENFo
WD 2004/ 083249 PCT/ US2004/ 007444 (see e.g, Arthritis

&aRtisodiBs,| cen ia); imeri i - ™
I r?f | ammat i on t%ﬁﬁ%éwg%?gg%z %'mgﬂg%ﬂggﬁ%%h ?89%,%mlcade ’

T . f.Qr..: ' i nat Ht h

R A RE Mo R BPRe O ey examples
e palBle BUE O SPtOR  so FuEiat 836 of bT5hTagmanis and derivatives,
of additional inhibitors include at | east one of:

cE¥eh 88 HOEHSITINFRGE, (5P AT reaeptosde® fusipegroterr),.Lenercept™)

i mmunosuppressant (such as cyclosporin and tacrolinus

( Bd FERAT,NERAGOR7ErKD HNForeceptochg@susionProwsits, Enbrel™, Immunex,
(rapanycin) or a rapamnycin derivative (e.g., ester

r 896991, Artiitis @ Rheainfatisih £094¢Vol. 7 . 2992
Currentg Opi nilon I nvestig. ggugggve?g 8%—17915122?95 é’s'dvﬁﬁgﬁ\g&; (1996)

Y5} %2330l § YrhsEidriflos b DHE BraftEridaogbiiiR g, TP

Aol NG AL, Gl st o i o
inhibitor); a COX2 inhibitor (e.g.,
derivative (WO 01/55112) or N-hydroxyformamide inhibitor (GW 3333, -005, or -
022)) and TNF-bp/s-TNFR (soluble TNF binding protein, see e.g., Arthritis &
Rheumatism (1996) Vol. 39, No. 9 (supplement), S284; and Am. J. Physiol. Heart
Circ. Physiol. (1995) Vol. 268, pp. 37-42). TNF antagonists may be soluble TNF
receptor (e.g., human p55 or p75) fragments and derivatives, such as 75
kdTNFR-IgG; and TNFa converting enzyme (TACE) inhibitors.
[0126] In other embodiments, the anti-IL.-21R antibodies described herein
can be administered in combination with at least one of the following: 1L-13

antagonists, such as soluble IL-13 receptors and/or anti-IL-13 antibodies; and IL-

2 antagonists, such as IL-2 fusion proteins (e.g., DAB 486-IL-2 and/or DAB 389-
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cel ecoxi b and variants thereof (M-966), see e.g.,
Arthritis & Rheumati sm (1996) Vol. 39, No. 9

W@ swppsement ), S81); a phosphodi est erase i nhi bPEDIS2004/007444
(such as R973401, see e.g., Arthritis & Rheumatism

(’r@%g)ﬁ‘ }’é’% n, 32e & mﬁug%’gﬂgﬁm@s%ﬁ%%&% 1223) and anti-IL-

phos ase In

e Sl B #S'a 145eq GO, EBbteinBppiandabs, see

| nhi bitor of vascul ar endot helial cell growth factor
( Vieoeer Res. i1 880 Barck5865)11485vBa)). r Abethes combimaticanincludes anti-IL-

i nhi bitor of angi ogenesis. Therapeutic agents for use
i @1Bpamtibualiein corhibination withlnahkdéplating batiCd4 imhibitors such as
i ncl ude i nmunosuppresants (such as cycl osporine and

t ﬂBE@LCEQS1 /Sﬁ@ﬁf@h)(anﬂl@bmﬁ%b@@' Ib'EC?B%IMﬁB? ayet other

srol i nus (raparrym n) raparrym n derivatives

I SR AFROPE Bl oo on

and ol i e 53 WD 20 83249 PCT/ US2004/ 007444

" ndraneny palivacartaapas %(sél B s cywgIas, Soluble receptors, or
phosphol | pase 2 (cPLA2) (e.qg. trifluoronethyl ketone
anBalagpsstic ligands); Peaalﬁptlreglwppmtemd;g@nd. (PSi3)en apd tamdit

can be co-adm nistered and/or co-fornulated with at .

| edlsimmatoraicyiokinesZzndagoistsatigreot e lgudmtibbdiesyr Fheainti-
limted to, at | east one of: TNF antagoni sts (such as

amtﬂanT,NEtcﬁthymme%%ay FrlLdd B - 4f(Dﬂ9WBEﬁeﬁﬁg?)TmF1O (SCH 52000,

receptors { human p55 and p75) and deri‘vati ves
C ( TNF
rec%ﬁvﬁ%pafxfs% %?Ng&gsr&?e rﬁﬁI g@ér‘%@ @k—/p and 75
kKdTNFR- 75 kD ece f usi
Enbr el Rﬁber m&ﬂ hﬁagf Qn?ﬁjng'ﬁl-ai_,ﬁ-‘;fﬁﬁﬁb"dy can be co-
i nhi bltors) ant agoni st s_of IL 12, 1L-15, IL-17,
| farmgilatgggvith, apl/orcacagminisigresl with) atdegstenengntidpflanamatory drug,

(such as anti-CD4 or anti- CD22 antibodies); small
rrmnremubeuppmsbamtorrsata(:lsmltd’inhibitnetdmmermymaicandibitor. Non-limiting
| efl unomi de); sirolinus (rapanycin) and anal ogs

t bramples(ohthb drggdbi infiflstiors $Ritcad BNGs&Pin ebmbination with the IL-21
inhibitors; p38, TPL-2, M-2 and NFKB inhibitors; RAGE

agﬁtc gﬁsslfggt@? fihe egéarteg?laﬁcg& rfatfl{i%rg AGtirhitk 8%, béttIQéSQt one of: non-
steroidal anti-inflammatory drug (NSAID) (such as ibuprofen, Tenidap (see e.g.,
Arthritis & Rheumatism (1296) Vol. 39, No. 9 (supplement), $280)), Naproxen |
(see e.g., Neuro Report (1996) Vol. 7, pp. 1209-1213), Meloxicam, Piroxicam,
Diclofenac, and Indomethacin); Sulfasalazine (see e.g., Arthritis & Rheumatism
(1996) Vol. 39, No. 9 (supplement), S281 )'; corticosteroid (such as prednisolone);
cytokine suppressive anti-inflammatory drug (CSAID); and an inhibitor of
nucleotide biosynthesis (such as an inhibitor of purine biosynthesis (e.g., folate

antagonist such as methotrexate) and an inhibitor of pyrimidine biosynthesis

(e.g., a dihydroorotate dehydrogenase (DHODH) inhibitor such as leflunomide
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nol ecul e inhibitors); and estrogen receptor beta (ERB)

agoni sts, and ERB- NFkb antagoni sts. Therapeutic
wa@g@ansg32that can be co-adm ni stered and/ or co-PCT/US2004/007444

fornmulated with at | east, one anti-IL-21 R anti body

T B A S 51590, 8 G L Ao
o st AT AL, e iesoonts o

(rapanycin) and anal o%s thereof (such as CCl-779):
[ G880 cwn@mﬂqnwmﬂx i/l 1iRoaategenists playsaduteMNSAIDs, CSAIDs,
can be used in conbination with other therapeutic

aPHOBH imhibieas (sypbcad leflunomide, aind folaier sntagonists (such as
di scussed in further detail below [0131] Non-limting

embﬁéxé}g)agents for treating arthritic disorders_
(e.g., rheUmatoid arthritis, inflammtory arthritis,

[ heuna el kAL Br aifGhA dﬁh.ﬁ‘%ﬂkéqpég.%’a%é&sﬁ dne of:
BRI o b0 laorhut et as
| east one of the foll ow %m)TNF ant agoni stis (such as

afy¢lospgrimand taerobaiys (EKralld)y & mdgMinhibitsr (¥Meh as sirolimus
receptors (e.g., human p55 and p75) and ddrlvatlves

t frapanfycirguarta @Jam';,&hk déhirRrivieg@.d. Sestek apdhycin derivative such as

receptor-1gG fusion protein, LenerceptTM and 75

kEBWEAd t(ﬂﬁzb@) @Uﬁeh?%%@ﬁ 1r’1\ﬂa§tl§U9h9§'s :9(8?19&9-63 Huang, S.

Enbrel T enzyne ant agoni sts (Such

| Epé'b'@ ??‘ﬂﬁ%fa@ﬁw*@f BN 1, #é&%é?-ébh?% e vhin

as {J 2 anti bodi
SRes Wi e PioBRing LAT TG MHRBIREY PYlokiEsamEn as TNFo and IL-1

I efI unom de) sirolinmus (raparrym n) and anal ogs

t (egedRAKe I‘{JK IKIKI p3870) a MAR kihasednbibitad); a@OXRtimhikitor (e.g.,
NSAI Ds; p38, TPL- 2, M-2, and NFKB inhibitors; RAGE

oteteebxibl e&*nd%iﬁintﬁ’mefbeﬂ@\m-%) Rd-e ly., Artith & Nﬁaumatlsm (1996)
(such as small nolecule Inhibitors and anti bodi es to);

e¢bl. 3L NJ. F@Bpplemdit], 41

ant agoni st's. & Egref%euz gngp g Qﬁﬁ%ot'ﬁé%tgré’é]%g ﬁlﬂ?’fow@ﬂ%h as

fﬁgg%ﬂ) B %ee %egd, RHH{It% &%J&ﬁ%rﬁk%ﬁw \%] 3‘5 ILIS% t(‘suoprﬂ)(fement),
S282)); a phospholipase inhibitor (e.g., an inhibitor of cytosolic phospholipase 2
(cPLA2) such as trifluoromethyl ketone analogs (U.S. 6,350,892)); an inhibitor of
vascular endothelial cell growth factor (VEGF); an inhibitor of the VEGF receptor;
and an inhibitor of angiogenesis. Therapeutic agénts for use in combination with
anti-IL-21R antibodies may include immunosuppresants (such as cyclosporine
and tacrolimus (FK-506)); and mTOR inhibitors (such as sirolimus (rapamycin) or

rapamycin derivatives (e.g., ester rapamycin derivatives such as CCI-779));

COX2 inhibitors (such as celecoxib and variants thereof); and phospholipase
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ant agoni st may include at |east one of: a soluble
fragnment of a TNF receptor (e.g., human p55 or p75)

WG awh/08824%5 KdTNFR-1gG (75 kD TNF recept or - | g@CT/US10041007444
protein, Enbrel TM; nethotrexate; |eflunom de; and

Is ' ' I eof
Sé'dﬁ“'fa%@])é.s(sf‘ﬁq%S?H@Bﬁ%ﬁsfdr%cﬁ#é’ﬂg3&%’]@@?&3%@L@”‘:&)c{zgw
ti [ tipl I [ ith [ anti-IL-2
%ﬁﬁﬁﬁg&egu%w I%ggor%o%ﬁglﬁrgg)ﬂ rs1c}Mude i nt Ie::f eron-a (for
exanple, [|IFN3-1 a and IFN3-1 b), copaxone,
corti c&@i%&]oiéj@,mples of theapettisr agentsithatrtarobe cosgdministered
anti bodies to CD40 |igand, antibodies to CD80, and.

| lantiorasu-fogowilated wih0dt38asthime antiFLi-R B antidRly ehcRide, but are not
agents for treating inflanmatory bowel disease or

CligfiedxodheRASEoME bR T ahtRfdOnR &deh‘gslaﬁ?ti- f Qﬁ%qi]es); soluble
e: e gr o

can be conbi ned 1 nclude budenosi epl der ma

o a5 26 TS RGBDBlA o7 R B Bt 3 i dervatives thereor
S8 IBTRAR T Re RBSER eaioBfals fudBapioiie Lenercept™)

ol sal azi ne; bal sal azi de; anti oxi dants: _ thron_boxane ™
i AL K ENFRUGE (7SI TONF eaceptpsr g6 fusiomnpriotdin, Enbrel™)); TNF
monocl onal anti bodi es; anti-IL-6 nonocl onal

aenzyodi ataggnistst (Sutlaat AACE ditibiters} dnégdiisersiiL-12, IL-15, IL-17,
pyri dinyl-im dazol e conpounds; TNF antagoni sts as

desqBi hRg IID-QQ?Tf%eII'aerd."E’% cbhdéﬁletinglagh%ts Pél%?ésl {ﬁfﬁb@ér anti-

agoni sts thereof (e. agoni st ant’i bodres);

g
i , - i Lk d f
DCLT R Eredy, sfrih ARG IMBROR 0L et Bacgipte and
S bfNifel BRalgs SeRernic) Aaaioas Misper (s s feal-779); Cox-
receptor 1 (TP10; T Cell Sciences, Inc.);

s PAnd eflehd inhikisers ap3tet Plnt Mikt2 and NF xR inhibitors SRAGE and
Platelet Activating Factor (PAF); ciprofloxacin; and

| 6glbEARAGE;[R-E3/ctihmnat PRGLENP@ILiteRs (Suckpds antibodids ®land small
R anti body can be used in conbination with at | east

ORfoIGAIE Wyit&%?%eéﬁoegst e‘ﬁtﬂé%éptfé:%%ﬁ g:‘ﬁﬁggygmﬁgté Bnd ERB-NFkb

regul ating | mufie responses, €.

r ghfa%tqh%'?s.oﬁ’hgh%fetutix%rg%H?s tlil%%an be co-administered and/or co-

formulated with at least one anti-IL-21R antibody may include at least one of: a
soluble fragment of a TNF receptor (e.g., human p55 or p75) such as 75
kdTNFR-IgG (75 kD TNF receptor-lgG fusion protein, Enbrel™); methotrexate;
leflunomide; and sirolimus (rapamycin) and analogs thereof (such as CCI-779):

[0130] The anti-IL-21R antibodies disclosed herein can be used in
combination with other therapeutic agents to treat specific immune disorders as
discussed in further detail below.

[0131] Non-limiting examples of agents for treating arthritic disorders (e.g.,

rheumatoid arthritis, inflammatory arthritis, rheumatoid arthritis, juvenile
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di sease. Non-limting exanples of agents for treating

i mmune responses with which an IL-21/1L-21 R
w@nicagenist of the invention can be conbi ned i PCT/US®04/007444

the follow ng: antibodies against cell surface

r ec%%ﬂgf0§d ?HH% &(dﬁﬁkit oéndd'&@{ iﬁé{ﬁwﬁﬁz\%&ﬁéﬁn anti-IL-
CRARCRLBRY GaRckmEpmOUIASLEER laastag of Bedalauing! TNF

anti body is used in conbination with at |east one
gentagunistantsunisap prt-ddN kv antifeedies); salublexfragyentsebFINR receptors
or FK506. [0135] Another aspect of the present

| fe.gntHumarapb6ratidne 3) arel ddrbatives kidreof fsuchemr 558 RITNFR-IgG (55
out the conbined adm nistration of anti-I1L-21 R

a'RD' mﬂlreéeavomb@tﬂh@bn pm%rram%%h[%g%@’?@nﬁ 78 Rd'PNFR R-IgS (75 kD

nbodi ment,” the kit conpri ses at one anti -|

amﬁe';?&%%}oloﬁ Bﬁ}@lﬁ eﬁ’rto:t%lnag@ﬁ%b“@)gg}} %%%yiég n&%dmsqts‘zsuch as
Pﬁé%%”n%ﬁéo?é’ﬁé%ﬁ‘%ac@ SR Mo BulL- L L . AR PRBIC:22: el and B

Di agnostic Uses [0136] Anti bodies according to this
i Gekdeplstingwgentss (sush assanti-CO4den ati-CD2Zeantitesies)esmall molecule
IL-21 R in biological sanples. By correl atijng the

pirdsigitare (such aewedthotrexdte smddeftreomisie) slibllmum(dapahycm) and
condition, one of skill in the art can diagnose the :

a@ﬁamggttﬁéirémé galcerprdy: icyx-2 BA cpmmhﬁ.bn%?s fN’éRFD%d p38, TPL-
i ncrease their expreSS|on ,

“2r F@?? AAERERAPRHIRACE & RN ﬁ%@ﬁ%?%e‘i%& % JsgL-1

p033| ble arthritis. Illustrative nedical conditions
t Ftbitass (sechipa sRedienolspuleriahibiiersarn antibegdies kp) estrogen receptor

i nvention include nultiple sclerosis, rheunatoid
abeta {(ERB) agonistst and ;ﬂl%B\ﬂ\lFﬁB}jaBtagioamts.[ Uh&rdpeutic agents that can
Ant i body- based detection nethods are well known in the

abk, coaMmméte}ééﬂ@ncﬁbr %fofn%\ﬂbfédm}ﬂﬁ‘%fé%@’ﬁne IL-21/IL-21R

i mmunobl ots, Western blots, flow cytonetr
antagonist may include at least one of: a soluble fragment of a TNF receptor
(e.g., human p55 or p75) such as 75 kdTNFR-IgG (75 kD TNF receptor-IgG
fusion protein, Enbrel™); methotrexate; leflunomide; and sirolimus (rapamycin) or
an analog thereof (e.g., CCI-779).

[0132] Non-limiting examples of agents for treating multiple sclerosis with
which anti-IL-21R antibody can be combined include interferon-f (for example,
IFNB-1a and IFNB-1b), copaxone, corticosteroids, IL-I inhibitors, TNF inhibitors,
antibodies to CD40 ligand, antibodies to CD80, and IL-12 antagonists.

[0133] Non-limiting examples of agents for treating inflammatory bowel

disease or Crohn’s disease with which an anti-IL-21R antibody can be combined

include budenoside; epidermal growth factor; corticosteroids; cyclosporine;
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i mmunof | uorescence, imunoprecipitation, and other
related techni ques. The antibodies nay be provided in
wa2aiagizestic kit that incorporates at |east OPET/U$2004/007444

these procedures to detect I1L-21 R The kit may

uct i on
RIS 649?5%6’.%041%}6 %%éﬂgqgﬂradﬁﬂeat nidazole
f the kit..[0138] Antibodi nodi fied, w,t
BBaRlannBeruliuors! MiekafitoinggolsElesiins baielBadpeagiondants;
b|ot|n) fl uor ophores and chronophores, radioi sotopes,
e thomiaxanerisiibitersy i seceptor ﬁagammtsmnw an@noclonal
detected by their activity. For exanple, horseradi sh

pantikodias antiLdé meenaaiorgl adntibodiaist gigwth dactors: &lastase inhibitors;
tetrarret hyl benzi dine (TMB) to a bl ue pignent,

ﬂtiingl -t 82416 (BN A dWOT RPOAMBE SRR as flescribed herein; IL-4, IL-10,
P / US2004/ 007444 spectrophotorreter er sult

E'J%?é?%rﬁ%ftﬂ%’&%tok AooHER ﬁ}egééﬂeﬁﬂaa%@?fr Sl 1 1

0139] Anti baqdies can al so be functionally
FH@@&OQ' geyor d@g}raéh%qmea@tedo%ggmwf @@d@tﬁpbnfaudemmethasone or
non coval ent associ ation or otherwi se) to at |east one

obHdesonitleiclQAdd- Teantisepse sanoisphsradhioateeoligodsoxgnycieotides (ISIS
(e.g., a bispecific or a nultispecific antibody),

t 8802slsis Pidmicueiutios’s, Iney); 8blubles cOplem@RtrabbstordgTPI0; T Cell
anong ot hers. Qther pernutations and possibilities are

aBEﬁin%B& lh%r?t Qeﬁﬁrquaseorh%?%&%es lﬁ‘u%thofré‘%eﬁ]tg?aﬁtragon%%dof Platelet

they are considered equivalents w e scode

t ar tical ositions an
VBRSPS et s ‘%acemen erbod rent

of the v n i nclude conpositions rising the

di scl o@%“iﬁt? gtf Oﬁmén@oﬁﬁ@atwo&%‘? n}g@@v eai banised in
for pharmaceutical use and adn1n|strat|on to

peememasionwith aidapsisone aniibathyndirected ahothentaiyetsyinvblved in
the present invention and a pharnmaceuti cal excipient.

Asquiating irenene respoingespe.gyttrarhlaak ¢ejetion or bt vistets host

sol vents, dispersion nedia, coatings,
disease. Non-limiting examples of agents for treating immune responses with
which an IL-21/IL-21R antagonist of the invention can be combined include the
following: antibodies against cell surface molecules, including but not limited to
CD25 (IL-2 receptor o), CD11a (LFA-1), CD54 (ICAM-1), CD4, CD45,
CD28/CTLA4, CD80 (B7-1), CD86 (B7-2), or combinations thereof. In another
embodiment, an anti-IL-21R antibody is used in combination with at least one - -
general immunosuppressive agent, such as cyclosporin A or FK506.

[0135] Another aspect of the present invention accordingly relates to kits

for carrying out the combined administration of anti-IL.-21R antibodies with other

therapeutic agents. In one embodiment, the kit comprises at least one anti-IL-

21R antibody formulated in a pharmaceutical carrier, and at least one therapeutic
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anti bacterial and antifungal agents, isotonic and

absorption del aying agents, etc., that are conpatible
wOowRaoh/0gd2ar maceut i cal adm ni stration. Use of thBGEUS2004/007444

agents for pharmaceutically active substances is well

0¥ "SsholEtsRl A pPBTRRRIc, Kl PEihond spPaRitbfofndicliica

enhanced t herapeutic functl ons. The pharmaceuti cal
cBFﬁRﬂfF‘? P%s may al so be included in a container,

pack, or dispenser together with instructions for
a@]ﬁﬂﬂn@weu&ﬁfi [0141] A pharmaceutical conposition of

the invention is formulated to be conpatible with its

i nt end @ 363 dndibodlieachuicording &b this invidetibp dsay also be used to detect
acconplish the admnistration are known to those of

othl prysgnskidf IL-RNRtiN®idibgical $amplesalBpchreelating'®e presence or
2004/ 083249 PCT/ US2004/ 0%7444 IJﬁgossﬁka)yloe to cr%’\gﬂ ep

CRRPSE fHe%@j)rN@iﬁg‘\«Eﬁ\éhﬁ%dk%EbGﬁ& itidn O&ne"é@%l&lym the art can

adm ni stere e capab’l e o ransm ssi

afiAdhosE iie %ﬁgﬁa"@%a”eﬁwf f0E PoferaBle simplated T cells

intranmuscul a i ntracavit subcut aneous, ;or

t FEHRRRS ﬁ%ﬁ"’ efprassion gb L2 énanénansluw@ﬁﬂy bigh eansentration of IL-
i ntradermal or subcutaneous application t)l’pl cally

i AtRuenprassing Istellsrire jantstray irditatei joigt mflapunatidrsandpossible
sterile diluent such as water, saline solution, fixed

oatthritigollustrativeendiay eohditiohy ﬂﬁtlrﬁéy be F@fé@hdséﬂﬁby the antibodies
gl ycol, or other synthetic solvent; antibacteri al

agﬁﬂ'ﬁsglrﬁ/@ﬁﬂoﬁ‘% L SeRAbsION Eﬁﬁﬁl’élg RAHAHS Snd transplant

ultgﬁé
ant|OX|dantss as ascor |c aC| or sodi um
qjg+tdr1te chel at| ng agents such as
enedi am netetraacetic acid (EDTA); buffers such

as acet at Ci r phosphate; and tonicity agents

Sich a0 @&éﬂﬂﬁ?@ﬁﬁ@%éetﬁct'a@mt@es afpwelinelm ipdhe art, and

adj usted with acids or bases. Such Fr eparati ons may be :

etielusiscdLISA, agioimesinogssayss ibmanopidtsgdestern bints; gy eytometry,

dose wvials. [0143] Solutions or suspensions used for

| immanefleereseeimde)iimtumdopeecipitation, and other related techniques. The
antibodies may be provided in a diagnostic kit that incorporates at least one of
these procedures to detect IL-21R. The kit may contain other components,
packaging, instructions, or other material to aid the detection of the protein and
use of the kit.

[0138] Antibodies may be modified with detectable markers, including

ligand groups (e.g., biotin), fluorophores and chromophores, radioisotopes,
electron-dense reagents, or enzymes. Enzymes are detected by their activity.

For example, horseradish peroxidasé is detected by its ability to convert

tetramethylbenzidine (TMB) to a blue pigment, quantifiable with a
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include a carrier such as physiol ogi cal saline,
bacteriostatic water, Crenophor EL TM ( BASF,

wO Rammsppany, NJ), ethanol, or polyol. In all PEEES2004/007444
the conmposition nust be sterile and fluid for easy

S r . -

o EPEBERHObieters, OREF sLibIR eikaiiR el iref st A aviain, 1ge

aI s be, st abl e nder the ond| tion fact ure
ARdaetely . apd afstiresrPBr-igang &aeraiwpmm 8ATbe

achl eved with ant i bacterial and antlfun% agents,

e.g., ptIémiibodiesicancse hedunciinnalyilin aéé@gmhy chsingical

thimerosal, etc. In many cases, isotonic agents

( sagpling, geoletialfusitw| ror(-oevaientdssacthtionrdri dteénwis@rto at least one

sodi um chloride may be included in the conposition.

PotHerasidcalRs ehifyl 8iciP ks bhetife
2004/ 083949 PG/ 8520%4/ 007444 ragfg%gg%qels bﬁéeé'ﬁ%.%

lﬂ@ﬁ&g b

nonos earﬂ%ﬁg)n 3’%]%)%{] s Fa%f‘ﬁ%@?ea %ﬁomgﬁdp%w#%hgc agents,

i ncl ude an ingrt uent,. or edjble.carrier

s o g calnaseesiieions 4T Bersibities areapmeaiiedhose of
into tablets. For the purpose of oral admnistration,

t Redinaty dlbindbe @ah apd thay ere eeasidared equivalentsi withis the scope of
and placed in tablets, troches, or capsules.

Ptias imveationcal | y conpatible binding agents or

adj uvant materials can be included in the conposition.

TPaarmaceutical Coafpwsitions hrfthReithéds dfﬂyd:ﬁnn&%ﬂohl) a
bi nder such as microcrystalline cellulose, gum

tragac t4'@)] @Ve(‘%fr{ @Hgﬂdlrﬁ ts%tﬁéﬂ\%’nﬁgr& lr?dfﬁéle gém%glmns

or Iac I'sintegrating agen
d, .Prino

I ni.c. a C starch;.
ﬁmpegwﬁbﬁ&as%%sqvﬁ ies-o [ e fatnposit san@r pasHtable for
such as col | oi dal si I icon dioxide; (T
%@Wﬁ%"?ab%‘fﬁ agg aQW'F'ﬁV@F‘Pﬁh@ a@@fmts @gmmposntlons comprise
Conpositions may al so be adm ni stered by a
t anetibody of ther preseatissentingd and at gharFaceaticat@xeipient. As used
anti bodi es .that conprise a Fc portion nay be capable

Ohemim8$hwmeuﬂ§el@ﬁ@’@rﬂ’emduudsf‘éblvéﬁtﬁsdlw@rmmwba coatings
or lungs (via Fc receptors). Transnucosal

At AA M RAn PR PRI ItSRRGH AN 8eld g agents, etc.,

that are compatible with pharmaceutical administration. Use of these agents for
pharmaceutically active substances is well known in the art. Compositions may
also contain other active compounds providing supplemental, additional, or
enhanced therapeutic functions. The pharmaceutical compositions may also be
included in a container, pack, or dispenser together with instructions for
administration.

[0141] A pharmaceutical composition of the invention is formulated to be
compatible with its intended route of administration. Methods to accomplish the

administration are known to those of ordinary skill in the art. It may also be
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of | ozenges, nasal sprays, inhalers, or suppositories.
Transdernmal administration can also be acconplished

W booetgi249 he use of conposition contai ni ng Oi NPEEISRN4/007444
sal ves, gels, or creanms known in the art. For :

FReEFml an%i@“aesgér S PaS S A BV RIS R B D upiheagraipistered, or
S For i,stration by inhalation,
amen of e, Fen R o i o om BLersB oSy Bipmbranes.aFor
pressured contai ner or dispenser, which contains a
predpmnl%urihe(aéir@nlstnathumayage infeavenetis aintrapetitaneal, intramuscular,
[0146] In certain enbodi nents, antibodies of this

| vteadavity, subeubargauseor transterodalr i ers to protect the
anti bodi es against rapid elimnation fromthe body.

60 WO ?@W]@ﬁ@ﬁ&?@éd&%@ﬂ@ﬂng%&ﬂ%r ﬁ'tr%@%%ép&bétﬁ)cutaneous

pol ynmers (e g., ethylene vinyl acetate,

D SPPRKELAPERLY A BB o e BB PR manents:  sterie

thho for the pre aratlo of s ch formul ati ons are
< SO AR WAL e palulom dgfols, Palyeiidane glycol lycerine,
suspensi ons can be used as pharnmaceutical |y acceptabl e

cRrepyere ghysol, Phethermystmiic solvericaptinasierial ageots stiahgas benzyl

to established nethods known in the art (U S. Patent

Nalcohobartiyl . paraieng:; aﬁtibkiﬂadis&wohraamd:drbﬁ:Yacid or sodium
conpositions of the invention are , admnistered in

t Mm@%n&@dmgagéﬁt%@ucheasa@mw@héd@%.Héfeﬁfda'%@ﬁc fic acid (EDTA)

Therapeutl call'y “effective anbunts nay vary.

s is SV 0

n%ﬁgffglgﬁ W%glc%l%@ ﬁl}l’ré’t%p?féﬁos te; agwoﬁ{%p cﬁté( Jgents such as
determn Si Ci b lin

ot IR P R BB T o bera oy hyacigs pehases. Such
as a bolus dose to maximze the circulating |evels of
aRfeRssatiens may heenglpeed ésampenigshdisposalie syringes, or multiple dose
Conti nuous i nfusion may al so be used after the bol us

duids. [ 0148] As used herein, the term"subject” is
i ntended to include human and non-human ani nal s.

Subj ec{(14BBolutiinedsr susPBABIBNS A8 Mor lhﬁé\/@@mﬁa SismStRition
characterized by cells that express IL-21 R e.g., a

CHtfRle &ehhridt'suh dSPMAoI6SIcht saline, bacteriostatic water, Cremophor
EL™ (BASF, Parsippany; NJ), ethanol, or polyol. In all cases, the composition
must be sterile and fluid for easy syringability. Proper fluidity can often be
obtained using lecithin or surfactants. The composition must also be stable
under the conditions of manufacture and storage. Prevention of microorganisms
can be achieved with antibacterial and antifungal agents, e.g., parabens,
chlorobutanol, phenol, ascorbic acid, thimerosal, etc. In many cases, isotonic
agents (sugar), polyalcohols (mannitol and sorbitol), or sodium chloride may be

included in the composition. Prolonged absorption of the composition can be
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The term "non- human ani mal s" of the invention includes

all vertebrates, such as non-human primates, sheep,
waelogg/osans, chi ckens, anphi bians, reptiles, ePCT/US2004/007444

[0149] Exanpl es of dosage ranges that can be

LA S A S B o

[ K 10 taaql .1 mg/ kg, 10 pg/kg to 100 tag/kg,
%oﬁ%ﬁe@r@ttﬁ%n@ Ef,%”soo pg/ kg to 1 ng/kg. [0150] It
may be advant ageous to formnul ate conpositions in )
. dosage 04! OPEPﬁm@ﬁlt@%én@Jﬂdg@mImerétdtluemtdw eghible carrier. The
uniformty of dosage. Dosage unit formas used herein
r efognEositinptars be anicloseidsn gelatinuoi ¢canpreisted iritortablets. For the
patient. Each dosage 61 WO 2004/ 083249

PEUIbSEDBASIA0 Adrtinistiation, GRE EAtIBSdids REAYR REBITYRated with excipients

quantity of antibody cal culated to produce a

t ' 5 ted LAk ' [ : I
RIS n EHIAS oSO ERRLE, MR R Hragie binaing
anti bodi es .and the particular. therapeutic effect tao b

o AR brEgant mewdRic Ay biinied fiite dartaesiion.. Sheabets,
the conposition can be determ ned by standard )

pHEAChES 2] capsesdBayicestaim (Dea binder suefe gs gricrocrystalline
experinmental animals, e.g., determning the LD50 (the
deetiulose hguimttrags@antt ot pelatipp(@) laatexaipiemtrslichhes &B5¢h or lactose,
(the dose therapeutically effective in 50% of the

PEBY4 alidivteyratiNyeagbit S uChtdsl§ipio\ean, ProgeR™H corn starch; (4) a
therapeutic effects is the therapeutic I'ndex and it

fﬁglgl%n?éﬁgli?t%ﬁg?%gesﬁﬁﬁ étééﬂa?e;k@?%/ | gggt ?%?{/H%%B?I@@al silicon

exhi erapeutic

RDRE B o R B DER eYer RERL L5y s o

ani nmal ies canp be used to fornmul ate a dosage

range i[‘ﬁ‘ﬁi‘jmmﬁ* RN% B RIS Peradeaipistergpiy m frangrpicosal or

lie within the range of circulating antibody

c diepederraalirorte. i not exampleoadiibadies thaicooiseam FEPBBtion may be

with little or no toxicity. The dosage nmay vary wthin
capable of crossing mucous membranes in the intestine, mouth, or lungs (via Fc
receptors). Transmucosal administration can be accomplished through the use
of lozenges, nasal sprays, inhalers, or suppositories. Transdermal administration
can also be accomplished through the use of composition containing ointments,
salves, gels, or creams known in the art. Fdr transmucosal or transdermal
administration, penetrants appropriate to the barrier to be permeated are used.
For administration by inhalation, antibodies are delivered in an aerosol spray from
a pressured container or dispenser, which contains a propellant (e.g., liquid or
gas) or a nebulizer.

[0146] In certain embodiments, antibodies of this invention are prepared

with carriers to protect the antibodies against rapid elimination from the body.
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this range dependi ng upon the dosage conposition form

enpl oyed and the route of admnistration. For any
w@nioisogatyd used in the present invention, the PCT/US2004/007444

therapeutically effective dose can be esti mated

{ SIS PR (el A asrsdte” BRFle s
( PONEcolig 268 oMyl i aihossteraongyiaaii ancere e uged

hal f- maxi mal inhibition of synptons). The effects of.
aﬁ}iﬁth% fardle Rreppyatigr of ahclbg)rﬁnmtimafeﬂwoavrsw thasieeskilled in
bi oassay. Exanpl es of suitable bioassays include DNA

r 818 adatiposonsal ayspensians can e usedoas pllamssaicall)-addeptable
R/IL- 21 binding assays, and other inmmunol ogi cal

asamiess td? Vb BPOYEN83 24A b%ﬂeHg?@éémaﬁﬁﬁ%%éhed methods

The foll ow ng exanpl es do not in any way

SRABEN e 8 (LY BUEAPNORBAIG P P2ty SK Ll

recogni ze the nunetrous di fications and

vari at | h ay be rformed w thout altferi t he
opi r1 (B 88fbatiEY o BuRBpe i roRtions po e seRtion ars.
mnai fications and variations are enconpassed within

t BEMislsEe G i heeanetfically sfectiveamatiniseascdesasies. ofhesapeutically
ref erences, patents and published patent applications
ceftfectiveraroayhisunay haty. with phe sabjeot’s age, doneittiarsekeandgeverity of
reference. EXAMPLES Exanple 1: Selection of MJF and .

MukHiodh tonditiod.1 A%pr@@ﬁtéiﬂds@%&%ay"ﬁe Yeterniihéd 8 ohysician based

library, which is an expanded ver'sion of the

log %ﬁﬂi@éﬂnbic@ﬁ&ﬁéﬂlﬁﬁ%g@gs %{%m%gﬁﬂg r§£¥ gla géféé%gg @bolus dose

Nat ure BI ot ec use

o BRAE3 PEFAL-fod BB e B Bt of e

fusion protein or control fusion protein (5-20 pg/m
i ﬁ%ﬁ%‘é@ﬁa‘(‘g‘%&n FEWéQS% eiysed attesiye halws dasswat ed
overnight at 4C. Wlls were washed in PBS, then
bl ockel® 1481 As usedheseinzthe termpBigect” 39intendedtonheudernuman and
PBS). Purified phage (1012 transduci ng units), bl ocked
f mon-human animals. Subjects may include a human patient having a disorder
characterized by cells that express IL-21R, e.g., a cancer cell or an immune cell.
The term “non-human animals” of the invention includes all vertebrates, such as
non-human primates, sheep, dogs, cows, chickens, amphibians, reptiles, etc.
[0149] Examples of dosage ranges that can be administered to a subject
can be chosen from: 1 pg/kg to 20 mg/kg, 1 pg/kg to 10 mg/kg, 1 pug/kg to 1
mg/kg, 10 pg/kg to 1 mg/kg, 10 pg/kg to 100 pg/kg, 100 ug to 1 mg/kg, 500 ug/kg
to 1 mg/kg.
[0150] it may be advantageous to formulate compositions in dosage unit

form for ease of administration and uniformity of dosage. Dosage unit form as

used herein refers to physically discrete units suited for the patient. Each dosage
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hour in MPBS, were added to the control fusion protein
coated wells and incubated for 1 hour. The unbound

wphbagesizas then transferred to IL-21 R fusion PQI/US®04007444
wel | s and i ncubated for one hour. Wlls were washed 5

hﬁﬁ%o\%em E%ie—d%tggnﬂweé;%uéht&gﬁﬁgn tdé/:}:eﬁ&ff tedttgjﬂgauce a

tines w und use

ect e t.i aII LT | nf ect ed
BidrabetieShedn erccighign] w”fﬁttﬁefcarr'ef sy ddkade &t depends on the
streaked onto 2TYAG_ pl ates and i ncubated overnight at
3obarapigristies of ms/anfmcbw agd\ike patticytastaerepgutiaeifeghto be
m of 2TY broth plus 15% gl ycerol and stored at -70C.
Latkievedol onies fromthis first round 63 WO
2004/ 083249 PCT/ US2004/ 007444 of selection were

t havned [@1sH W&lty‘érﬁﬁfﬁﬁaiﬂéﬂﬁb SRLaGy optlh@g@nﬁpbs"ween be

(generat e) scFv ant i body- expressi ng phage for a second

) QEnftied By S5y pheti e dioal pitoPily” e LWJE&%?"

was isol ated using 200 Mof bi ot i

REKRE DRI GriReiS, 510 dAteaiag Pty (e dorietial a 0% of the
NJ) in solution. _Purjified scFv phage (1012 tu) wa

bPepkiadon) and ngamﬁhqﬂesgghﬂﬂapeaH@albn effeqtivgii 50% of the
protein, as described above in Exanple 1. Biotinylated

I peﬁalaﬂoﬁ)JSle dope oat hetvaese refotoaridthcnap diltioodféattp sihe
to a final concentration of 200 nM and i ncubated for

| tﬂe}dbe@ﬁc indeMdreliTPearR b lckprédvaded itk rago Lmymgeﬂnhﬁodles that
75 pl of Dynal M8O0 Strept avi di n magneti c beads

o PATBH o BBy I s Y B Oy pRGbuticaly

30/ MPBS. The m xture was incubated for 15 m nutes at
ﬁ?ft'veer‘rperature W th m xing. Beads were captured

u3| ng a magnetic rack and washed 5 times in 1 m PBST

foll omwfr?ﬂThﬁrc@éa ratiaed frampils, cellopiiire RagRYS@RE animal studies

eluted with 500 pl of 10 pg/m trypsinin 0.2 M

s odh ine ydesktiofatroulatd aelosagel range imbumaoabdhedasagaf these

for 30 mnutes. Eluted phage were used to infect 10

Srorsponstte)tombepsiueeptinulng by et v

r BIHYES 11t includes an EDsp with little or no toxicity. The dosage may vary within
this range depending upon the dosage composition form employed and the route
of administration. For any antibody used in the present invention, the
therapeutically effective dose can be estimated initially using cell culture assays.
A dose may be formulated in animal models to achieve a circulating plasma
concentration range that includes the [Cs (i.e., the concentration of antibody
which achieves a half-maximal inhibition of symptoms). The effects of any
particular dosage can be monitored by a suitable bioassay. Examples of suitable

bioassays include DNA replication assays, transcription-based assays, IL-21R/IL-

21 binding assays, and other immunological assays.
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sel ection. [0156] ScFv production was induced by

addition of 1 mMMI PTG to exponentially grow ng
weou08r39 and i ncubation overnight at 30C. Cr UPET/B83004/007444

containing periplasmc extracts (Giffiths et al.(1

993) E - ; -7 [e r.eened for e

abi |) i t mﬂiTmf@F'@F‘weg’%?%@?ﬁ&OﬁO‘*ﬁﬁ%ﬁx Way. 'ﬂ’}t &‘? BeRshof the
totei.n tg,. hupan |L-21 -FLAG tagged praotein. Briefly,

D ieRoAC Qg PLORINAHSKISE AIORH reeranzs thesoumeraus

used to capture FLAG tagged human |L-21 protein.

BMndifications anghvariations tha mayg berpesfasmeicrwitesutdetedng die spirit or

with a Europiuml abelled anti body to 64 WO 2004/ 083249

PETORSBO M PgdAtinvbation.- SliciRniadiicliopseirkl Varialipgs bra®
resol ved fluorescence was detected with the DELFIA

RROaMpagsed WIRIIING TRl o He IEOubA) THA Srtp EEpRARY of al
i phd.pitian - . ysi pn_prptein hindi 0 .
| et ReceRpRlonband bl PaBabhRfkatons st oyapout this
19F5,.was isolated b %I eciion nethod as used for
Rﬁ@?l"g@@pﬁreﬂﬂ%‘?rpg(&ﬁaﬂ YIEIIBREL-| L- 21 R fusion protein
was used in the third round of selection. Exanple 3:

Sel ection of 18A5 and 18G4 BXAMRLES1 R scFvs [0158]
Anti-1L21 R scFvs, 18A5 and 18G4, were isol ated by
sExantpled :oSeléctich oRMUMP aasisVU] 1cRhi-ILi2 1R seRgs | L- 21

R fusion protein in solution. Transfected hBaf3Mu-1 ,
cel | s [0N6] IAn S8R, Phdgemid BrarfIvhiek s 86 ExPEndEE vBIBH of the

IL-21 Ron the cell surface were cultured'using

i ! . €44.
LD el PR L DO PRl 1o
Co0b ks M0 81 OSSR D B Vo o

i - | i BS for 1 hour. Thi
RUSTPUET Bl ByerB gl WGk SpID e RAUpIoBproiSdmor control usion

tenperature with m xing. The hBaf3Mu-1 cells were ‘
shpdeig (erdQ ya/ml in phosphate buffered saline (PBS)) and incubated overnight

at 4°C. Wells were washed in PBS, then blocked for 1 hour at 37°C in MPBS
(3% milk powder in PBS‘). Purified phage (10" transducihg units), blocked for 1
hour in MPBS, were added to the control fuéion protein coated wells and
incubated for 1 hour. The unbound phage was then transferred to IL-21R fusion
protein wells and incubated for one hour. Wells were washed 5 times with PBST
(0.1% v/v Tween 20 in PBS), then 5 times with PBS. Bound phage were eluted
and used to infect exponentially growing E.coli TG1. Infected cells were grown in
2TY broth for 1 hour at 37°C, then streaked onto 2TYAG plates and incubated
overnight at 30°C. The next day, colonies were transferred into 10 ml of 2TY

broth plus 15% glycerol and stored at —70°C. Later, colonies from this first round
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washed 6 tinmes in PBST. Specifically bound phage were
eluted fromthe cells wusing 10 pg/m of trypsin in

w@2@488Redi um phosphate buffer, pH 7.0, and iPCUDOs10e€007444
at 37C for 30 mnutes with shaking. The el uted phage

des?;’!é%‘@ﬁW)gé’iﬁa%%a%‘%é@%@ﬁ@x%@e@ﬁ'anG' %'afé@‘:q%ﬁpsrﬁﬁéue

cond electlon wer duced as, des
el ot BORY SERETS oGS S RF0pP8 TBGRtor Seiection.
control fusi on prote| n. Selection was carried out in
s &xanple 2 Selestion af R18and hORE Anti-Ilo21R seRys)n
protein (Weth) foll owi ng sel ection nmethod descri bed
for 65 [m\%o@mtewzmmW@m is0lAded uRIngR 0 ey toiotinylated
that beads were washed 5 tinmes in |1 m of MPBS 10.1 %

(\wumanTie2R f@sioh Protewebib LRI \WastheSiraltlai8ms, NJ) in solution.
[0161] ScFv anti body-expressi ng phage particles were

o RS i e R R 15’5‘118%' control

Sel ection of CP5& Anti-I1L-21 R scFv [0162]

c%@@“ REQtens gsdesgribgd abpKe N Brampleny ﬁi@tlnmatz@ |h21 R fusion
tagged wth hexahistidine and a Flag affinity tag

( pratein wasiasldetdg the Wpekad ptagealtaa fircdcoacemMigtion of 200 nM and
Purified scFv phage (1012 tu) were bl ocked with MPBS

plincsiba@edpfor 1ahI®wré7c|r@@mﬂ@ﬁtp@@tub@aﬁ’ha@@farﬁlgbﬂlWasﬂéddéwm 75 ul of
tenperature. hiL-21 RH s.Flag, at a final

DWQFMZ%U SReStavidin HM Bt:%%a%@?néﬁ%@%eﬁ%?' Eﬁk&@uccess NY)

e and | ncubated roomte ature for

T th add dto

o e e 6‘@3@@@%”%0%&?%’%? ot tpBRr B Bl af 3% MPBS.
S fo 2 hours at roo erature, washed 3 tines

A BERURNAS EGHBAIS faT A B MHBIESaR ToRiT{ARRSTAILFR With mixing.

m xi ng. The beads were washed 4 tinmes with PBST,

f Blepdaaverpycapturedusing\n megresicaadk ehd washpe Swimes in 1 ml PBST

eluted fromthe beads with 0.5 lag/m trypsin in 50

nidliowes] by ttir8e Qvashestih €83.2Boasd phage iwased chdited avithBeaIal of 10

were collected wusing centrifugation. Eluted phage

WebEnMERssiA th 02f Godidin Bhobph&te! buffee BHCED lahid incubated at 37°C for

30 minutes. Eluted phage were used to infect 10 ml exponentially growing E. coli
TG-1 cells as described above. ScFv clones were isolated after three rounds of
selection.

[0156] ScFv production was induced by addition of 1 mM IPTG to
exponentially growing cultures and incubation overnight at 30°C. Crude scFv-
containing periplasmic extracts (Griffiths et al.(1993) EMBO J., 12:725-734) were
screened for the ability to inhibit the binding of human IL-21R fusion protein to
human IL-21-FLAG tagged protein. Briefly, anti-FLAG antibody was immobilized
onto plastic and used to capture FLAG-tagged human IL-21 protein. Binding of

human IL-21R fusion protein was detected with a Europium-labelled antibody to
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as descri bed above. A second round of sol uble
sel ection was carried out, also as described above.
W 08/8332@0! oni es were picked into 96 wel |l pl atB&SI/US2004/007444
contai ning 100 pl of 2TYAG Crude scFv-containing
pqne -2 R fisRR protdin, N%d Bmkr @aﬁf@a fir %’%&b% detected with the
0

above, except the buffer us was 2 sucr

5 Ml T

oISt Rathht g gy A e 18 flppe

to hi bi t ndi_ng of 16n /m blotlnlate

mﬁXHbé tedjan s@Mﬁ@' fJi% nMJOhmh ition of B+21R fsien erefein binding to
i mmobi lized on plastic in a 96 well mcrotitre plate
adsai1-FIBAadaggedpraeiniO 2004/ 083249 PCT/ US2004/ 007444

bio.mM L21 was detected wi th Europiuml abelled

st r ept §018iARIL2TRcldat a9Fedvas Bolied g ddddtiof method as used
reagent kit (PerkinEl mer, Boston, MA). [0164] Purified

C?é‘ﬁ1§¢£>¥ce°pmé%'5cﬁﬁl\/|66f Hlﬁ?%}}tg feéuoﬁf ?@}@w&t st38d in the third -

above assay for inhibitio ng 0
I Ident|f|cat|on of scF"''s from MJF
k%&ﬁigt‘gégggkclones [0165] To establish:the :
cificity of the sckE'''s for |L-21 hage ELI SA
ublechor SPlaction o 184 and 1864 Anurmnzfﬁ sévs

I ndi vi ?ual -TGL cell colonies fromthe se on

sel ect iGP8lAd-L2d Rssakivse dBAS amdc &4 + were ’ﬁ@Ht%d by selecting on IL-
contai ning 100 lal of 2TYAG nedium ML3KO7 hel per :
pRAGeexpressing celldineadnddL+24 R fusicrx parteintin solutiong rivahstected

TGL culture, and the sanples were incubated for one

ho@Baf3u37€ells (F/pétas Givalda Egimg,iINJAISGréssing URERGMBANL-21R on the
was renoved, then the remaining pellets were

S'ééﬂ’gﬂﬁfﬁ@e Werd @it Glleoousllﬁggéﬁd%w tléél‘?éjf?@lhﬁ% rﬂgﬁ%ﬂbglﬁ’turified scFv

at 30C wth sha next

@ﬂgéﬂéér ot Piwg[é’ Q@%Eaé“f’@””@ﬁf&b %’?@ﬁsp@?@ﬁ@ g hour at

prior to ISA, I{/IE’ 6] Wells of mcrotiter plates
MW&%@P@@WQW : R fusion protein or

[0159] Blocked phage were added to 1x107 hBaf3Mu-1 cells; which had

been pre-incubated in MPBS for 1 hour. This was followed by incubation for one
hour at room temperature with mixing. The hBaf3Mu-1 cells were subsequently
washed 6 times in PBST. Specifically bound phage were eluted from the cells
using 10 pg/ml of trypsin in 0.2 M sodiuh phosphate buffer, pH 7.0, and
incubated at 37°C for 30 minutes with shaking. The elqted phage supernatant
was used to infect E. coli TG-1 cells as described above.

[0160] ScFv-expressing phage for the second round of selection were
produced as described above. Phag*e were blocked with MPBS and 125 ug/mli
control fusion protein. Selection was carried out in solution with biotinylated

human IL-21R fusion protein (Wyeth) following selection method described for
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control fusion protein (0.5-2.5 lag/m) and incubated
overnight at 4C. The next day, fusion protein

w@odounsnm was renoved and wel l's were bl ocked fRECT/LSIv04U007444
in MBS, Wlls were washed with PBS, then 50 pl of

A e AT AR G 0 T
5B bl SRS o Pespeck 0

for one hour. Wlls were washed 3 tinmes wth PBST and

3 ti mred0i i abaantiodyvRpraskied phagewarticlemwere ten further
sanples were incubated until color devel oped. The

r setedted using seletivadnethicd King hBaf3NMuS céllsHas@éscilhed above.
col or signal was neasured by readi ng absorbance at 450

niExampfe 20 @e|88ker Of CHECRAMIARIRISFWSi ng a

mcrotiter plate reader. Iwo phage ctones showed

speci f ijg163)TloRe APE5GP Yas! iéol%@aa%&n gélieeﬂoﬂ? b@frﬁhﬁn@ﬁ.‘}@ R tagged

SRS AP B0 AN s

a MJ1 hage..cl ones . wer reaked onto 2TYAG pl ates

o Frinac Doy BEFaSeSngRbage (48R e pisyblopcak BB BS: s 30
specific oligos, the VH and VL regions of the phage
wand-FlagnaigerasecbeadsHor 1dhlr v qoemdemperaitiababh.-2 1R His.Flag, at a
searches revealed that the VL region of the MJF phage

c fioabcandegitratior of 260M limMRBS clvas added do bik¥l phageaihd

of the MJ1l phage cl one originated from kappa chai n.

Extdilatedat (GoRY RIghSAtGE OF T houp. TaE Iib%?ﬁ:’]nt@@ﬁ nf%#8%as then
VL regions fromthe MJF and MJ11 phage clfone§S were

* SRRt BR300 DO BB i s o2

subcl oned i nfo appropri at ctors, ( Exanpl e 2

COREI A 17 IR IRIC! Yashed e i BESeASE ARUNEAHhAurther 30
(Takahashi et al._(1982) .Cell 29, 671) or the human

| SHBdiesIWihidéngi dhedeadsiwergomashedd times withiBS T fpliewed by 4
i ght chain constant domain (H eter et al. (1982)

Néimesewitd PBSoat) theTpleage were eluted from the beads with 0.5 pg/ml trypsin

in 50 mM Tris, pH 8.0, 1 mM CaCl,, as described above. Beads were collected
using centrifugation. Eluted phage were used to infect 10 ml E. coli TG-1 cells,
as descfibed above. A second round of soluble selection was carried out, also as
described above.

[0163] Colonies were picked into 96 well plates containing 100 i of
2TYAG. Crude scFv-containing periplasmic extracts were produced as described
above, except the buffer used was 20% (w/v) sucrose, 50mM Tris-HCI, pH 7.5, 1
mM EDTA. Crude scFv-containing extracts were screened for the ability to inhibit
the binding of 16 ng/ml biotinylated murine IL-21 (bio.mlIL21) to murine IL-21R

protein immobilized on plastic in a 96 well microtitre plate assay. Binding of
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four constructs encode polypeptides referred to in

this application as MJF heavy chain, MJF |ight chain,
woRibYoseayy chain, and MJL1 |ight chain. [0169pCNE82004/607444

cont ai ni ng MJF heavy chain, MJF |light chain, MJ1

PSRONLE 8 daBeb i L0 S BRI, gt

sequenced, and used to

34 B LS B BB OB o

referr in_thi lication as "MJF', and cells
expr esi(ﬁéjﬁ ﬁlyi'i'eaQD\/%EEWFM@Q(NW@&@M@@NGM@M in the
antibody, which is referred to in this application as

" Wbbie asSecfortisitbitiohici o difig ofMar-01 el HP{? usi ng.

protein A Sepharose (PharmacCia), then dialyzed with

e SOl S DS Ao tonss

Il i Ly S o e R B
> 0, 0 i y t

Wgﬁlkﬁ’%g"\%@%%ahﬁhﬁ‘/% Iﬂgy& &%&g%rgp?%%g M\)IIW "1 el olonies

for 2 hours at 25C. The plates were washed, then a

sg{?mt@@i SegoRhSEIaction wee-transfeged adn'g@@titeagmllsmMMnmg 100 pl of
anti body was added. The pl ates were incubated 'for 1

h3lYA& megoms MtsKashelpenphage PRSHoipnds dadel o &b exponentially
with using TMB. An exanple of the results obtained by .

t rowihg $61 Sulfuresand gk s&mﬁle%uxfsrehﬁcu&%éa For ﬁ?«%‘ﬁl&ggatﬁ%.

specificity of the antibodies was further co

&1 i i i d TF-1 .
chletes e Bl aisupbifBe syl Mgt e imagning

: . T 30

e e Uhendg ol on FVRG disuaubeted cxemight at 30°C with
i of i ni ng PE- conjugated anti-human |gG

Zﬁ{q in o;Tﬁg rr]‘tpgt @@hjgnb@tsﬁé/@rg{negﬂrﬂfugeﬁland phage supernatant was

i ncubated on ice for 30 m nutes, washed, then anal yzed

dransfemestanewThierotites plates walls. Phegewasiblookéd HIMPES ﬁrior to

B. Purified nouse B cells were simlarly stained wt

‘NEIHSAand the results are presented in Figure 1C

[0166] Wells of microtiter plates were coated with IL-21R fusion proteiAn or
control fusion protein (0.5-2.5 pug/ml) and incubated overnight at 4°C. The next
day, fusion protein solution was removed and wells were blocked for 1 hour in
MPBS. Wells were washed with PBS, then 50 pl of blocked phage was added.
Plates were incubated for 1 hour, then washed 3 times with PBST and 3 times
with PBS. Anti-M13-HRP conjugate (Pharmacia, Peapack, NJ) Was added to
wells, and the samples were incubated for one hour. Wells were washed 3 times
with PBST and 3 times with PBS. TMB was added to wells, and the samples
were incubated until color developed. The reaction was stopped with 25 pl of 0.5

M H2S04. The color signal was measured by reading absorbance at 450 nm
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Exanple 7: MJF Bl ocks Binding of IL-21 to IL-21R

[0172] Inhibition assays were perforned to assess the
w@biokiosiz4of the antibodies to bl ock bindi ng oPCT/LSD4/007444

to I1L-21 R The ELISA was perforned as described in

! ncw § n%cmt&é}r{ﬂ&%wrfgagl?e%% ;FH;agief élﬁﬁ‘éé QI‘]‘SWe@%ES&iﬁc binding to the

tion wt ours at

[ aon ed | L-2 1 was added

o453 BE RRRIARI i bt et BBl i BlEH e 880 s are
vvashl ng, saturating  amount of avidin-HRP was added,

areferes todidnis appicationas MUYF and ME{ & phage clonesour

at' 25C. The wells were washed with PBSB, and the

sanpl eg0W&f]dndivicivual et cakinnes CWBainR@MUl%aad &U11 phage clones
presented in Figure 2. Under these 69 WD 2004/ 083249

PGrb'SERRREADAEHATY AN mﬁ!até@éﬁd inddbabdPev@tlight at Qovmll WUsing
of IL-21 to IL-21 R ereas MJ11 did not. = These data

PPl bl SR O
TP B 0, G oStk BRI vov.

madlatecheII ﬁrollferatlon Human CD4+ T ¢ eIIs(t )
16@9i0p&f the WY phage eloge eriginated figrfarmbda chain, and the W region
(phyt ohemaggl uti nin) and human [L-21. IL- 21 in COS

c of theeMU Ui phagsiclané ©Ogir@tpd frmsn kapieal chaindi f f er ent

sanpl es at various concentrations. In indicated

s &Exaneple B1UE oriVérdiorof SoRpto IgG1 | sotype control

were added. After 72 hours, 3Hthym di ne was added,

and cellh169)MPlki V eaad! Wﬁ’fe SR %@M@Wahﬂ%ppbﬁbgg clones were
radloactlwty usi ng a LK 205I|qU|d scintillation

(‘;*FB @erﬁ)n g#hdbﬂxﬁstl ] at eorh l?r Hé‘ﬁ [ﬁ)?jlug{r%e\gF re digested
N&{ﬁih' Pgﬁﬁsatr?rﬁ%}ﬁ%%hquy%' ﬁ;‘b@t ggb&%ﬁ’l%%sg%o%@ee Example 2)

1 10, 000. MJUF bl ockage was overcone at hi gher
oFOntaning theihHagaGH heevy chAin senspal ctqmﬁdealsahasdu@y al. (1982)
did not significantly affect |L-21 augnented
pﬁcﬂlliz%rﬁaﬂ()]onthﬁ‘ hluma'arhambdemght chaio tohstamt Bogaire o8ie buman
PLP-specific nouse CD4+ T cell line was stimnul ated

kappa light chain constant domain (Hieter et al. (1982) Nature 294: 536). The

four constructs encode polypeptides referred to in this application as MUF heavy
chain, MUF light chain, MU11 heavy chain, and MU11 light chain.

[0169] Vectors containing MUF heavy chain, MUF light chain, MU11 heavy
chain, and MU11 light chain, were prepared, sequenced, and used to transfect
HEK293 or CHO cells using standard techniques. Cells expressing MUF heavy
and light chains produced MUF antibody, which is referred to in this application
as “MUF”, and cells expressing MU11 heavy and light chains produced MU11
antibody, which is referred to in this application as “MU11.” Secreted antibodies

were purified using protein A Sepharose (Pharmacia), then dialyzed with PBS.
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with PLP peptide (1 pg/m) and SJL nouse spleen cells.
IL-21 in COS cell culture nedia (COS IL-21) was

W@ 2G0e0gxt4es shown on the X-axis. "Cos Mock" i SPCTZOR004/007444
cul ture nmediumw thout IL-21. In indicated sanples,

5'\’/L|—J|-1 tlh( :LO W(r)]]gﬁilagﬁfégs d&ﬁ%ﬂg ﬁéé&?lﬁﬁiiﬁé %g:@tmnﬁ% 28 JElé(HNS! ELISA
i nc%%&%éi%d Ry £5d/5n OBt Riupiaf oiabins Blates were

T cells. Addition MJ1 blocked the ability of IL- 21

t vashedouitle PRSB (RBSat 1 %nbavinersartm aetbumim),dbien sncutatad with
data suggest that MJL1l acts as a non-conpetitive

| varibus @oncentrationsks MUF2 MU4bifor 2 yhoues an25%€asThe plates were
proliferation even though it does not block IL-21

biwithed, ter 8afRaeng amouh? oFARFLL4NNES t anti-h t
PCT/ US2004/ 007444 mﬁ%l?é)u 'n Figure Jsé éﬁfﬁ?"? Y{5ggn antibody

SRR *ﬁﬁ%%%ﬂé&%ﬁb%ﬁn&&%&&% b0 i
| B 2 PRy R NG RV AR Pl e s obtained by

anti bod was used as _a control. In i ndi catied sanpl es,
quEL\lr%é'%BEﬁﬁ?niﬁd FheigHes kAd concentration. After 72

hours, 3Hthym di ne was added, and prolif ratl on was

measur ¢@d1 Bl] Bindiog speaifieity oﬁmeoamtbodléa/waﬁuﬁﬂim‘vmwhﬂed by cell
Figure 3C, the addition of MJl11l bl ocked, in a dose ~

depﬁad@@tauﬁagneﬂuméﬁ%-qua t'réﬁédL@:%d"I"-F cheWIQ Wé?&rb%%ﬁ@ with purified
t he prollferat|ono CD8+

{ i ?Eﬁtwn e MU ﬁﬂg 2@: f: Eﬁys\g\%%?gﬁ%%:jﬁf%: for 30
%éy@%ﬁgsﬁgéﬁ ho|9 @SE El?’b?ﬁf& 9?8ﬁ%§ Stql,lét{oq,\;éqrgalnlng PE-

i sol ate described in Exanples 1-3, were tested in
acegiuga %'&‘"E%W & amtmqy ord%E@@awgtaéed avidis. t Cells were
cell-proliferation by blocking 'IL-21 binding to IL-21
Rincabad anvicel for S0 mwitgss vedshiede ithenearsalyzechanarFAC8taR The
was used for such an assay. hBaf3Mu-1 cells (Weth)

wesstiliesrb gte sented W Vi ure 462 SParifigtinose IB-cdlls WeRBimilarly stained
their growth nedium and incubated for 2 hours in

IWRHINMURP ihd €h&' +&4TRS are presented in Figure 1C.

Example 7: MUF Blocks Binding of IL-21 to IL-21R

[0172] Inhibition assays were performed to assess the ability of the
antibodies to block binding of IL-21 to IL-21 R. The ELISA was performed as
described in Example 3 with the following modifications. - After incubation with
MUF or MU11 for 2 hours at 25°C, biotin-conjugated IL-21 (1 ug/ml) was added,
and the samples were incubated for 1 hour at 25°C. After washing, saturating
amount of avidin-HRP was added, and the samples were further incubated for 1
hour at-25°C. The wells were washed with PBSB, and the samples were

developed using TMB. Results are presented in Figure 2. Under these
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wth 10% fetal bovine serumw thout IL-3 at 37Cin a
5% CO2 i ncubator. About 10,000 to 20,000 Baf3Mu-1

W@ edohms3zey e added to each well of a 96-wel | tiBGL/ES2004/007444
culture plate and then incubated with an scFv or 1gG

SIS e by 48 B HR A1

T i i Ml B i

overnig t at ubsequentl ted to nmeasure

proI [ feratl onof cI I s. An aI ternative prot ocol ,
| L- 21 JR§73drelferafion Qﬁﬁ%@rweratpafformeddo:assgs.srth@adtnbodys ability
the cells were incubated for 48 hours. Cells were

t heblagkrtredL2d mediatec:Tpellgtraliferatiomd Homah OB%+ T cells (5 x 10*
2004/ 083249 PCT/ US2004/ 007444 mi/well CellTiter-do

( Cehsrae) wéke silfatéd dad- PIAAL( ﬁhyt%éh@gm @ arfy HPJMHEEFL-%
i ncubati on period, |um nescence was
V@H'lﬁ‘b “t{eﬂ%‘ﬁﬁtﬂrelﬁ\@g (;EEd)éLﬁ( Celzi\ecfdédsﬁ%r(%‘ ﬁ ?gﬁmg}es at

Bost ion O

[t 17 concentration
%fgﬁﬂuaﬁi‘%%ﬂgﬁt&obaui'mg@??%ﬁgﬁ%p('%fmgﬁ G, ardurean lgG,
scFv can be determ ned by plotti ng,a neasure of cell
piStyReeantre)were agded; I’CV oinse Irdoyraidinmwasgsidest and cell
the | og concentration of IL-21. Typically, the | ower

aprolfs@ation washrmeaeuredf y mnbppcnatwinhldhmﬂ;ﬁvmasmgra LKB 2205 liquid
R In one experinent depicted in FIG 4,

| stintillatRoth eslrter. 649 SRSWNtiI® Fidur@%A""lUZﬁch‘e@%@d t0& grollf?ratlon of
268nM as an scFv and 3nMas an 1gG T val u 0

st tiis 3?93'8 RIS SPRR LR BIPBRA- afuf 21,40 increase
Sé@s'f%\%bgﬁi'b&' & an cﬁgi\gaég\é ouFl 1: %% an%s? 1\6860% MUI\IQ blockage was

overcome at higher doses of IL-21. Addition of MU11 or isotype control antibody -
did not significantly affect IL-21 augmented proliferation of human T cells.

[0174] In Figure 3B, a PLP-specific mouse CD4+ T cell line was stimulated
with PLP peptide (1 pg/ml) and SJL mouse spleen cells. IL-21 in COS cell
culture media (COS IL-21) was titered as shown on the X-axis.. “Cos Mock” is
COS culture medium without IL-21. In indicated samples, MU11 (1 pg/ml) was
added. After 72 hours, 3H-thymidine was added, and proliferation was measured
by incorporated radioactivity. As shown in Figure 3B, IL-21 increased the
proliferation of stimulated mouse T cells. Addition MU11 blocked the ability of IL-
21 to increase proliferation of mouse CD4+ T cells. These data suggest that
MU11 acts as a non-competitive inhibitor: it blocks IL-21’s ability to increase

proliferation even though it does not block IL-21 binding to the receptor.
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18A5 213 18G4 522 19F5 91 CP5& 329 Exanple 10:

MJUF Germining [0178] Sequence data for the scFv
webones32yms used to identify the nearest ger nPCTES2004/007444

sequence for the heavy and light chain of the MJF

Sit Qedﬁtﬂéﬁﬁﬁﬁag%ﬁé? CRUERBRCF ok s SARHRESd with
gﬁi}’iﬁ@é iyl @gﬁa% hgé}gf’fygsiantnbody IL-21 in

Germ i ned scFv and VH and VL domai n sequences for MJF

alO S eell colture medEG PP s was tikged @8 igdicated in the X-axis. The
respectively. [0179] The MJF scFv gernined sequence

waanpld bl trio/astitealye dvabarsed dsa abhtrot. yintindiehtetksamples, MU11
I L-21 induced hBaf3Mu-1 cell line proliferation in the

agaRYadded/fl thAGHARBA LR CEalior ORAEPPZ Hbtirs, Sps Frh’cﬁﬁe was

herein. There was no significant difference In

pgggggg?.ﬁ P@‘?(\eﬂﬁgﬁﬁ gaéép'}g edttg/h lcﬁf;d% 55%3 %,o ﬁ\‘? NUF—AS shown
SCF |gy|r%§§'t€%1édlﬂ98@%@ﬁh10§§%§tebléhg‘#§\§§ Aépbodantenenner, the

an epi tope conpetition assay in order to determ ne
wabllibeef iLhel toingrersenbeiaifetationofdiPBerTegrlisepi t ope
than MJF. ScFv-containing periplasmc extracts were
p Expareld 9s Inletbitio eff CaioRmliferatidre byascRussand dg@s .
Final buffer used was 50 nM MOPS, pH 7.4, 0.5 nM

EDTA,  fo-fréyaefibBieslof tHd tventin GRITEa&SeBn ‘érééﬂeoased assay for IL-
periplasm ¢ extracts were screened for the ‘abil

b
RS TR Sl Biebil e by £ cles atver
! %éh Ilgzse q%nibg}dall gmlqr_]ef%%, were tesTe r|r? taI éellebepse% assay for their

potency to inhibit cell-proliferation by blocking 1L-21 binding to IL-21R. A
hBaf3Mu-1 cell suspension expressing human IL21R was used for such an
assay. hBaf3Mu-1 cells (Wyeth) were washed to remove traces of murine IL-3
from their growth medium and incubated for 2 hours in groyvth RPMI Glutamax
with 10% fetal bovine serum without IL-3 at 37°C in a 5% CO. incubator. -About
10,000 to 20,000 Baf3Mu-1 cells were added to each well of a 96-well tissue
culture plate and then incubated with an scFv or IgG for 30 minutes at 37°C. IL-
21 (Wyeth, Giralda Farms, NJ) was then added to a concentration of 5 ng/ml and
the cells were incubated for 24 hours. Cells were then pulse-labeled with 0.1
mCi/well °H thymidine overnight at 37°C and subsequently harvested to measure
thymidine incorpofation as an indication of proliferation of cells. An alternative
protocol, IL-21 was added to a concentration of 0.3 ng/ml and the cells were

incubated for 48 hours. Cells were then warmed to room temperature, and 15
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was detected with Europiuml abelled streptavidin and
TRF detected using the DELFIA reagent kit

w@ ReaksnE) ner). Positive clones were used in aPCEPSIPE007444
conpetition assay described herein. [0181] The 1C50

B ¢?@ﬂ*é§e§'§ﬁ?m§am ) e S8 A ESigBRir &0 minute
It

etitiqn sa Clone I C5 n MUF | gG 0. 4

i DBar @eer ol ingesCeTsRava eashin on i edps MigReta 1450
inhibition Exanple 12: Treatnment of Arthritis [0182]
| Trizuxwasntes éBetkinksimeaty BostoneMAgaas an ingicatiort ofaselltreliferation or
synovi al nenbrane, the nmenbrane that lines the
j olapility. Human fibrobl ast-1ike 73 WO 2004/ 083249
PCT/ US2004/ 007444 synovi ocytes (HFLS) (Cell '
Appl i cpt A B3 vilugdPe., €BhberPitforl S10AR bRl ddyMBquired for 50%

Synovi ti'ssues of rheurmatoid arthrltls pat |

u cul tured
WEBATRRIAN fof e%&“ %§F9%§>‘ﬁﬁé‘§r *i(&@hﬁ&#m%%e of el
we noved a sted for c¢henoki nes
Rﬁﬁﬁ%rﬁsencﬁ@nd Y'in# Be H}ﬂorib?réf eﬂnag%nsfdbsiqg 00@@"3“0'1 of IL-21.
owt h-regul ated oncogene or CXC ligand 1), 1-309
%@DICPHV, tgigver ay Hois. gmb@ttﬁriafﬁmt)ban eetjbody bas for IL-21R. In one
chermkl ne), Eotaxin, (macr ophage- deri ved
c kepetinent depia’éleH)EIGLXI\/MHJF( inhityiteat eell tesponseX€d-L)-21 with an ICsg
SDF-1 B (stromal derived factor-1 B or CXC |igand 12),

' Bf 288hI4s & gapd aﬂig)?;nl\)l as Eﬁq%gr' TEe Ica gl bﬂﬁger scFv clones

chenokine or CXC | |gan nonoki ne 1 nduce

i %e‘?égﬁbgé‘q@ém e rl;%lﬁ i ny’r{ oavgi?’ﬁdlfma%r SRNAYFized in Table 4 below.

ory 'pro I nes

Table 4: 1Csq values of various scFvs

Clone IC50 Value (nM)
: ScFv

MUF 140

hiL21R18 | 473

18A5 . 213

18G4 522

19F5 91

CP5G2 329

Example 10: MUF Germlining

[0178] Sequence data for the scFv clones was used to identify the nearest
germline sequence for the heavy and light chain of the MUF clone using VBASE.
Mutations were made using standard site directed mutagenesis techniques with
the appropriate mutagenic primers. Mutation of scFv sequences was conffrmed
by sequence analysis. Germlined scFv and Vy and V| domain sequences for
MUF are set forth in SEQ ID NO:85, 83 and 84, respectively.

[0179] The MUF scFv germlined sequence was subsequently assayed for

its ability to block IL-21 induced hBaf3Mu-1 cell line proliferation in the assay
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| FN-a, TNF- a, IL-6, and IL-8 by ELISA. These

chenoki nes and cytokines are known in the art to
wEe@ansr49 nf |l ammati on t hrough a nunber of actiRCT/UERN4/007444

and increased concentrations in the joints caused by

SrisarBEa BRrolR ek T bohea Ly Hpe atlancy of the

HELS .secretiqn, of che ines MCP-1, GRO, 1-309, TARC,
EmIRGS ik 1D vlpsi BEEREL] B arelfstation whs cRmpaRgebis the non-
and cyt oki nes C}étoki nes |FN-a, TNF- a, IL-6, and

| .9egmiliped MUGgsFYsed to regul ate the clinical

progression of CIA (Collagen |Induced Arthritis). CIA

i Exdmplet thdEpitope CompetitioatAssalel for st udying

rheumatoid arthritis, see e.g., Holndahl et al.,

(2002) (B8] TheResFv ElBkes 18453 IBGH W tEsted i
i nj ect (gd vvi]th 100 tag 8? CoI!;f ggz%%??pe I‘?Wiegégl%‘trr%&é?%ted nan

Freund. | Wy:ant t.h ' re

B SRR o520 Ty SR Bl et iFeg bouna ho same o
i nC@ﬁgl ette lireug}% svﬁ%u aEt. On day 21, the mce were

al% G £P1REE R t RO V1CQgtaining Resiplasinig exbiarts were

day, the nmice were exani ned for disease. The clinical
sifjpRarRE 28 dessiribgdabavel fpoths: vayicnsraloness| Finagbuffer-used was 50
to 2 74 WD 2004/ 083249 PCT/ US2004/ 007444 swol | en

dingt OBYS, b 14610.2miVIEDPA 0 StM g ot thitol. ThevsdFvadbntaining crude
digits or mld paw swelling, 3 = extensive paw ,
s\wetipiashic aRtfadtswarekadresnsd & tﬁé“é/bili%ﬁtosihﬁmi‘t th?lbgécgrrl]g of

Figure S5E, mce injected with PBS aft'er the' co

B85 PS5 o SRSB4 proti
IR R 9298 ) 15 S 38555, BB i

treatment with anti-1L-21 R antibodies is_expected to

s Uiardelectsr! with Byragium-iahelied Sirepiavici and e delectticcusing the
treatment efficacy for RA, treatnent with anti-IL-21
RD&ElAIA seagentidi(RersinEimer. Bgsitieedones aeppuess iman epiope
delay RA in humans. Exanple 13: Treatnent of

Tcampelitiont aBeqyedéseribed herein.

[0181 1The ICso values obtained for the various clones in the epitope

competition assay are summarized in Table 5.

Table 5: Epitope Competition Assay

Clone IC50 (nM)

MUF IgG 0.4

negative control 0.0

18A5 114

18G4 1.4

19F5 weak inhibition

Example 12: Treatment of Arthritis

[0182] IL-21 was used to study its effect on cells from the synovial

membrane, the membrane that lines the joints. Human fibroblast;like
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[0184] Transplant rejection is the immunol ogical
henonenon where tissues froma donor are

W(gptmcﬁos;izefal Iy "attacked" by inmune cells of theCTDS2004/007444
One assay to study transplant rejection in vitro is

! Tsynalioeshds/(MMENCRINMRAIERAGS, (S biedd! CAN wiisolated from

assay, "donor" cells a oSt Soare med

o Pyt iesudad OBy i Hfea Ly et surgery. HFLs
' ' [ [ red by incorporated

- s P tyrod th Guan e ffes At bowrs aend ing superaatants were

[0185] In Figure 6, C57BL/6J nouse spleen cells

( 38moyed angrigsiad fadchemokineSRICRet gmonptytercheghdaitractant protein
(500, 000) were suspended in 200 pl of culture nmedia in A

a amGElot 1)) GR|(@towthebulalel 6fcsldied mx%@gﬂ W09 (coLn),

suppl enented with different anounts of

OTARGY (thynitld &hy Hbl‘ﬂ}dir%n%éu%cl’éj& gheﬁ\'aﬁin%?,ﬁgs@éina MDG,

i ncorporated radioactiVvity was trreasure LSTHg At
i aptodMagE deitved cHehudhe of sl Z2) L YRIPH BmmbotsdaeexcL),

5 J |ls proliferated nodestly (-6000
?%&jﬁﬂéﬂ(ﬁ"gsﬁé? fﬂg‘é g’?&t@? Bor GXC ligamil25IPet) (GXC ligand 10), I-
proliferated nmore strongly (-28,000-38,000 rads). 75

Oarelbstivesting thesmid 00CXDAligahd-tt it (wiohbkink-iRduced by
augnents the proliferation of C57BL/6J cells (the

" berferoaror GXCdigaadtd)yMRIB (rhdcropHags wHibitory abteliny:aH cytokines
e

medi ates MLR Addition or treatnent” with a

aRN-bo TGS d, 31.-6, BAHSE X 18y EEIPRCTREsE %h%%’n}gﬂ\o& cytokines are

delay MLR and transplant rejection an

' ; di sease). [0186] .The
SanT R uifart o pRrble HARPHTRAIuiSEr S AGbiber ot Adttes, and

f t hi of .the .references cited within the .
g{glggb%ega%%%ﬁpﬂ*gﬁpn%p '\?\'ﬁil%'ﬁtsa?%@?@rfé\bu-‘zﬂ exae@beatasdoflammation
by reference in their entirety. The enbodinents within
t%‘%d&s%eci fication provide an illustration of
enbodi nents of the invention and should not be

const r[0883} As shawn in fgures |5A-6D, 1Lh21 rgy&itbiRncrEa8ed HFLS
skilled artisan recognizes that many other

- esemvetioreof chemnekinss MORSE @ROY 11310, AR EPEotaxin, MDC, LYMPH,
SDF-1B, IP-10, I-TAC, MG, MP3B and cytokines cytokines IFN-a, TNF- a, IL.-6,
and IL-8. IL-21 was used to regulate the clinical progression of CIA (Collagen
Induced Arthritis). CIA is the standard mouse and rat model for studying
rheumatoid arthritis, see e.g., Holmdahl et al., (2002) Ageing Res. Rev., 1:135. |
On day 0, mice were injected with 100 Hg of Collagen Type Il in complete
Freund’s adjuvant, and on day 21, the mice were boosted with 100 g of
Collagen Type Il in incomplete Freund’s adjuvant. On day 21, the mice wei'e also

injected daily with 1 ug of IL-21, and each day, the mice were examined for

disease. The clinical signs were scored as follows: 0 = no swelling, 1 = 1 to 2
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invention and that it is intended that the

speci fication and exanpl es be considered as exenplary
wo@piog/0832e h a true scope and spirit of the i nvRCIL/USIW04/007444

being indicated by the followng clains. 76 WO -

2 4 4. cl.al.
SRR ks RECAt0 S S B swfert ol eogiaﬂ”d“paw
which. is_at |east 95%identical to an an no aci )
s alinge 3 EX{ERSME SRR ETIBONENG 4 Banlsylosis@t pagr. Ag shown in
47, 48, 49, 65, 66, 67, 83, 84, 85, 101, 102, 103, .

1 Figure &, mige injecter with ®Rfaftertre coliagen injeslionsprogeessively
sel ectively binds to an IL-21 receptor. 2. An :

| sleVelopadatisedsedyMimedojdetedwith 1424 | #firithe corag@ipections
which is at least 95%identical to a nucl eotide

S QEslddedng i . t i -
3 %6,§§\5/$'? 58, & jooRsS ekt iscaset Becd b tiatent yith IL-21

9
L2 e oA g T T B e st

An |sol at ed, ant .body, conpri si,ng a VH donai n havi ng an
AArhEesSich deBR GRS X iR Bhes Mg paddhetedasramentaficacy for RA,
to an ami no aci d sequence chosen from SEQ;I D NO 1,

1 Yeaimentawith gnti-lb44R antibogdies wowld alad be axpectrihtd suppress or
having 'an am no acid sequence which is at |l east 95%

i delayi RAlin homaans. ami no aci d sequence chosen from SEQ

ID NGO 2, 20, 48, 66, 84, 102, 120 and 138, wherein

t Exadn}ile 33 Tregtineent SFTvaryplaist Rejedfion. - 21 receptor.
4. An i1solated antibody conprising a VH dorai n whi ch

s, e, B3 A8 B R il R RSO g by
- . n
o om P ondr e sty i3tike gt imbitsT el s post. one

t Q(sesa%/ntto' skl88§/ transplant rejection in vitro is the mixed lymphocyte reaction

(MLR). In the MLR assay, “donor” cells and “host” cells are mixed in vitro, and
the host cells become activated and proliferate. Between day 3 and 5,
3H-thymidine is added, and proliferation is measured by incorporated radioactivity
using a liquid scintillation counter.

[0185] In Figure 6, C57BL/6J mouse spleen cells (500,000) and irradiated
BDF1 mouse spleen cells (500,000) were suspended in 200 pl of culture media in
a microtiter plate well. Three duplicate wells were supplemented with different
amounts of mouse IL-21. On day 4, *H-thymidine was added, and day 5,
incorporated radioactivity was measured using a LKB 1205 liquid scintillation
counter. Samples “0” and “mock” indicate culturés without IL-21. In the absence
of IL-21, C57BL/6J cells proliferated modestly (~6000 rads). In the presence of

IL-21, C57BL/6J cells proliferated more strongly (~28,000-38,000 rads).
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selectively binds to an IL-21 receptor. 77 WD

2004/ 083249 PCT/ US2004/ 007444 5. An isol ated anti body
W@ posRring a VL domai n which conprises one orP@DU2004/007444

CDRs chosen fromSEQ ID NO7, 8, 9, 25, 26, 27, 53,

ooty %51 Sopfihns e phiordfdn ot 57l oot re hostor
A et et SUGe b i Pet w2 seadleiae MER. Jidiben gt gatment

anti body that conpetes with an anti body conprising an
afibanili-d 1 Beaibreiesdrothencfore axpegtadioNDippress osdelay MLR and
19, 20, 21, 47, 48, 49, 65, 66, 67, 83, 84, 85, 101,
10@nspBat rajeetionand ralaed disdasdsSE.gndradBPersihost disease).
binding to an IL-21 receptor. 7. An isolated anti body

whi ch 0186 TtHees sevifioaBiBh i Afbs® %&Bugﬁg%de?ﬁsea% it of the

an anti body conprising an anm no aci equence chos

‘;g@é@é@%%sgﬂhgzgeggngﬁ%éﬁec%@h%%g%]pefﬁéatlélgoalﬁqgfﬂﬁl%h are hereby
5 Hooripraiel Ry iarencap hef ettt ane mbediyisss hilbin i

an _am_no, acid sequence that is at |east 95%i denti cal

t §Pgcificalipreprayidean fliustrationof pawedimentswsiibe jgumntion and should
am no acids set forth in SEQ 1D NGO 43. 9. The

anot bedpnstrued t limit th@ scBpe 4f ths inGentior’, Theekiled drigan

anti body selectively binds the extracellular domain

otedngrites thal hah§RRé0Embd8imerit ' i i
2, 3, 4, 5, 6 or97, V\,herpei n}r?hegéa?ﬁ?ibgggemﬁgﬁ?%k?stﬁ% Iéalmed

bi i £ alebai2d:d: 3 . s
ol Enoen e apt s et mefueE R Banoh by rmpien e
g%%gg%%fﬁ%g%ﬁlary g%ly\,/\‘\!/)vit anﬁ"{Jg %%%;A)'g and spirit of the invention being

indicated by the following claims.
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12. The antibody of claiml1, 2, 3, 4, 5 6 or 7,

wherein the antibody is an IgGlL antibody. 13. The
wa@pdokjogatyy of claim 12, wherein the anti body i SPCYG2N4/007444

or 1gGl,,. 14. An isolated antibody expressed by a

host cell having ATCC Deposi t~ ARfd gnati on No.

PTA-5030 or PTA-5031. 15. A y:(r:‘ﬁl"ar‘r‘ra‘ceuti cal conposition

c ri.slng the antibody of claiml, 2, 3, 4, 5,6 or

7W€§!a§ﬂﬂn i sol ated nucleic acid encoding the anti body

of claiml1 2, 3, .4 5 6 or 7. 17. An _expression

vdct or Adaplafed aptihagy eareprising aBiamise agidsaquencelwhich is at least

host cell transforned with the vector of claim17. 19.

The ho8b%islentiodl tolaami amir®, aciti seqiiencéehdset froel SEQSIDENO: 1, 2, 3,

bacteria, mammalian cell, yeast cell, plant cell, or

an inse4of20e21,.47208, 40e5166; 97, 83284185 ATEC 102P2881119, 120, 121,

Desi gnati on No. PTA-5030 or PTA-5031. 21. A nethod of

pr oduct I1la@d | : t o4
Compr i 20 m SR o Rih 1% SREpb Bebvdiy R 21
condith% i)@hat all ow expression of the antibody, and

i sol at %%F ¢ antibody fromthe cell culture. 22. A

met hod of generating an anti body or antigen-bi ndi ng
fragnent .that , selectively binds an IL-21 receptor .

cérrpr i 8NgP afeéb anfihody snggdad by preleptide seduenag which is at least
aci ds encoﬁin? a variable domain that either includes

a CDR $5%pidgnticalite apuialentidecsatiuencelchoken &rcBDREQ D NO:10, 11,
3 encoding region; 79 WD 2004/ 083249 PCT/ US2004/ 007444

(b) cot®j 28,129, 30¢ 56eHEr38i74¢ 76, V6, 92,088)@4, Yol €1 ¢, A1, d28, 129,
encodi ng an anmi no acid sequence substantially as set

forth i80Sk@, 127, BRi4485whereid th VI ]
ber 57 O%or 1047, BRUA48D whreif the anflbodseleivel birgfd o an IL-21

73, 86ddftor88, 89, 90, 91, 104, 105,

3. An isolated antibody comprising a Vy domain haviﬁg an amino acid
sequence which is at least 95% identical to an amino acid sequence
chosen from SEQ ID NO:1, 19, 47, 65, 83, 101, 119 and 137, and a V.
domain having ‘an amino acid sequence which is at least 95% identical to
an amino acid sequence chosen from SEQID NO:2, 20, 48, 66, 84, 102,

120 and 138, wherein the antibody selectively binds to an IL-21 receptor.

4. An isolated antibody comprising a V4 domain whiéh comprises one or
more CDRs chosen from SEQ ID NO:4, 5, 6, 22, 23, 24; 50, 51, 52, 68,
69, 70, 86, 87, 88, 104, 105, 106, 122, 123, 124, 140, 141, 142 and
conservative amino acid substitutions thereof, wherein the antibody

selectively binds to an IL-21 receptor.
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106, 107, 108, 109, 122, 123, 124, 125, 126, 127, 140,
141, 142, 143, 144 or 145, such that the donor

woemhesr4acid is inserted into the CDRI, 2 orPGI/USI0ONT444
in the repertoire, so as to provide a product

r epert CArE Roited UntiBOGY é@ﬂngﬁﬁi‘ﬁgj%’% %nﬁ"adrg ‘O@Féﬁs"gélwrglprises one or

domai n; expressing th ucl ei ¢ aci

C) H . B . . .
P agmenOEREDRY itssh ol S35 NOZ B, P87 20 2 5984, 55, 71
nci o b A S BbTo A8 145 MR ah 1454145 and

anti body produced by the nethod of claim22. 24. The
met hod cohservative 2mine acideitbstitutiorissthetedfhehetedp thef antibody
germining. 25. A nethod of regulating an i mune

r esponselantivelyi Ishdgtcanilagt irageptogel | with the
anti body of claiml1, 2, 3, 4, 5 6, 7 or 23, thereby
regul ating the inmune response. 26. The net hod of

cleai m 2, isehre@bRtibO® fat bompeted Rith i isi i
synovi al cel |. 2%.@he rre?wo%g ofﬁ,gl %@@d\xﬁgp&rﬁmg an amino
the le ' I NP ell,..or_a

macr ophlggggigé%'ﬁ:?ﬁ%{gﬁ%ﬁﬁ@@ %ﬁ@l&pzﬁiﬂ%ége#(b‘r %1hé7' 48, 49, 65,
I Mmune  espopse ri.ge e proliferation

cyt ol yﬁ6c%2c53v$‘ﬁ%?é§?ﬁoi9ﬁe4‘i%éﬂ&, 18R, 1%5, tHerdsRiand 139, for
secretion. 80 WD 2004/083249 PCT/ US2004/ 007444 29. A

net hod biiding éaandg-2drregerieent i ng an i mmune

cell-associ ated disorder, in a subject, conprising,

adm nistering to the subject the anti body of claim1,

27.3, 4#nisplaged antivod¥3which bindsatheusame wiitope @ntar 1.-21 receptor as
inhibit or reduce i Mmune <cell activity in the

subj ectan dritioelp)cohipRirig'an amiRe QRNESdIbricaIER HfE SEQ ID
30. The met hod of. claim 29, wherein the i nmune
cel | - apgeq| at gdglizprAdenyi 58, 49, 65, 66, 67, 83, 84, 85, 101, 102, 103,

119, 120, 121, 137, 138 and 139.

8. The antibody of claim 1, 2, 3, 4, 5, 6 or 7, wherein the antibody selectively
binds to an amino acid sequence that is at least 95% identical to a

sequence comprising at least 100 contiguous amino acids set forth in SEQ

ID NO:43.

9. The antibody of claim 1, 2, 3, 4, 5, 6 or 7, wherein the antibody selectively

binds the extracellular domain of human IL-21 receptor.

10.  The antibody of claim 1, 2, 3, 4, 5, 6 or 7, wherein the antibody inhibits the

binding of IL-21 to an IL-21 receptor.

11.  The antibody of claim 1, 2, 3, 4, 5, 6 or 7, wherein the antibody is human.
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chosen frommnultiple sclerosis, rheumatoid arthritis,
systemi c lupus erythematosis, juvenile rheunatoid

W@eaohosis, osteoarthritis, psoriatic arthritP&/US2004/007444
ankyl osi ng spondylitis, transplant rejection,

LS HIRRP bR, 3 PE 57, g oy s an o,

i mrune aﬁﬁ, ?ssom ated disorder is chosen from

r heumat 0Ol (5) g thritis, inflamatory bowel disease,
Crohn's disease and psoriasis. 32. The nethod of
claim 29, further conprising admnistering to the

suld ectThexantibasly oficlaiapéay whersiretite amiitesly isN§GY2or IgG 1.
cytokl ne inhibitor, a growth factor inhibitor, an
I mmunosuppressant, an anti-inflammatory agent, a

e g e b
; .
e e T

ant agoni st , an IL-17 antagoni st, an IL 18 ant agoni st ,

ans| L- NPﬁéWﬁ@éHUtﬁbl cétnnéct)ﬁﬁérln cgﬁ'{ﬂn@frignt?lleunomggg ofcfim 1,2, 3, 4,

cell dep eti ng agent ot r ex

%o &r® or an anal og thereof, a Cox-2 inhibitor, a
cPL lnhlbltor an NSAID, and a p38 inhibitor. 34. A
met hod of treati ng or preventing a hyper proliferative

d| ord ect. ng adm ni stering
18 uB bRt n Bl a%ing oBPodnathe ntbocy of clamd, 263, 4, 5, 6 or 7.
or 23 in an anobunt sufficient to inhibit or reduce 81

vr 200 (6aRESSIBR LIS o RRT e AURSERLA of At 1"

of IL-21- and/or IL-21lcre responsi ve ce
the subject, and all ow ng the antlbody to treat or

prgveni f C@ﬁl%rngfdrme%ltﬂ—krh%ayg&tgggf Olf cI m 34,

wherei n the subjec thod of
clai m 34, wherein the subJ ect is a human 37. The

a d?n hg?gﬁérhg)a?bﬁﬁ o? 8Ia|r§ 98 wherém \fﬁe tn cel[1 |§ aatr)]acltggad marsﬁmallan

cell, yeast cell, plant cell, or an insect cell.
20. A host cell having ATCC Deposit Designation No. PTA-5030 or PTA-5031.

21. A method of producing an antibody that binds to an IL-21 receptor,
comprising culturing the host cell of claim 20 under conditions that allow

expression of the antibody, and isolating the antibody from the cell culture.

22. A method of generating an antibody or antigen-binding fragment that
selectively binds an IL-21 receptor comprising:
(a)  providing a repertoire of nucleic acids encoding a variable
domain that either includes a CDR 1, 2 or 3 to be replaced or

lacks a CDR1, 2 or 3 encoding region;
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a range chosen froml fag/kg to 20 ng/kg, | tag/kg to

10 nmg/ kg, 1 pg/kg to 1 ng/kg, 10 tag/kg to 1 ny/kg,
wduofagi2ky to 100 fag/ kg, 100 fag to 1 ng/kg, PENUSZOO007444

fag/kg to 1 ng/kg. 38. A diagnostic kit conprising the

antibody of (g} ai Bobiinghetepartofe withd d6for nfeic acid encoding

23.

24,

25.

26.

27.

28.

an amino acid sequence substantially as set forth in SEQ ID
NO#4,5,6,7,8,9, 22, 23, 24, 25, 26, 27, 50, 51, 52, 53, 54,
995, 68, 69, 70, 71, 72, 73, 86, 87, 88, 89, 90, 91, 104, 105,
106, 107, 108, 109, 122, 123, 124, 125, 126, 127, 140, 141,
142, 143, 144 or 145, such that the donor nucleic acid is
inserted into the CDR1, 2 or 3 region in the repertoire, so as
to provide a product repertoire of nucleic acids encoding a
variable domain;

(c)  expressing the nucleic acids of said product repertoire;

(d) selecting an antigen-binding fragment specific for the 1L.-21
receptor; and

(e)  recovering the antigen-binding fragment or nucleic acid

encoding the antigen-binding fragment.
An antibody produced by the method of claim 22.
The method of claim 22, further comprising the step of germlining.

A method of regulating an immune response comprising contacting a cell
with the antibody of claim 1, 2, 3, 4, 5, 6, 7 or 23, thereby regulating the

immune response.
The method of claim 25, wherein the cell is a leukocyte or a synovial cell.

The method of claim 26, wherein the leukocyte is a T cell, a B cell, a NK

cell, or a macrophage.

The method of claim 25, wherein the immune response comprises cell

proliferation, cytolytic activity, cytokine secretion, or chemokine secretion.
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29.

30.

31.

32.

33.

34.

A method of treating or preventing an immune cell-associafed disorder, in
a subject, comprising, administering to the subject the antibody of claim 1,
2, 3,4, 5,6, 7 or 23, in an amount sufficient to inhibit or reduce immune
cell activity in the subject, thereby treating or preventing the disorder.

The method of claim 29, wherein the immune cell-associated disorder is
chosen from multiple sclerosis, rheumatoid arthritis, systemic lupus
erythematosis, juvenile rheumatoid arthritis, osteéarthritis, psoriatic
arthritis, ankylosing spondylitis, transplant rejectioiln, inflammatory bowel
disease, psoriasis and Crohn’s disease.

The method of cIaifn 30, wherein the immune celléassociated disorder is
chosen from rheumatoid arthritis, inflammatory bowel disease, Crohn’s
disease and psoriasis.

The method of claim 29, further comprising administering to the subject
another therapeutic agent chosen from a cytokine inhibitor, a growth factor
inhibitor, an immunosuppressant, an anti-inflammatory agent, a metabolic
inhibitor, an enzyme inhibitor, a cytotoxic agent, and a cytostatic agent.
The method of claim 32, wherein the therapeutic agent is chosen from a
TNF antagonist, an IL-12 antagonist, an IL-15 antagonist, an IL-17
antagonist, an IL-18 antagonist, an IL-22 antagonist, a T cell depleting
agent, a B cell depleting agent, methotrexate, leflunomide, rapamycin, or
an analog thereof, a Cox-2 inhibitor, a cPLAZ2 inhibitor, an NSAID, and a
p38 inhibitor.

A method of treating or preventing a hyperproliferative disorder, in a
subject, comprising administering to the subject the antibodylof claim 1, 2,

3,4, 5,6, 7 or 23, in an amount sufficient to inhibit or reduce
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35.

36.

37.

38.

hyperproliferation of IL-21- and/or IL-21.receptor-responsive cells in the

subject, and allowing the antibody to treat or prevent the disorder.
The method of claim 34, wherein the subject is a mammal.
The method of claim 34, wherein the subject is a human.

The method of claims 29, 30 or 33, wherein the antibody is administered in
a range chosen from 1 ug/kg to 20 mg/kg, 1 ug/kg to 10 mg/kg, 1 ua/kg to
1 mg/kg, 10 pg/kg to 1 mg/kg, 10 pg/kg to 100 pg/kg, 100 Mg to 1 mg/kg,

and 500 pg/kg to 1 mg/kg.

A diagnostic kit comprising the antibody of claim 1, 2, 3, 4, 5, 6, 7 or 23.
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